(19) 



J 



(12) 



(43) Date of publication: 

29.03.2000 Bulletin 2000/13 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 0 989 690 A2 

EUROPEAN PATENT APPLICATION 

(51) mt. ci 7 : H04B 7/005 



(21) Application number: 99115832.0 

(22) Date of filing: 11.08.1999 



(84) 


Designated Contracting States: 


(74) Representative: 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


VOSSIUS & PARTNER 




MC NL PT SE 


Siebertstrasse 4 




Designated Extension States: 


81675 Miinchen (DE) 




AL LT LV MK RO SI 


Remarks; 


(30) 


Priority: 12.08.1998 JP 22814498 


A request for correction/addition of claim 82 has 
been filed pursuant to Rule 88 EPC. A decision on 


(71) 


Applicant: NEC CORPORATION 


the request will be taken during the proceedings 




Tokyo (JP) 


before the Examining Division (Guidelines for 






Examination in the EPO, A-V, 3.). 


(72) 


Inventor: Kondo, Takayuki 
Minato-ku, Tokyo (JP) 



(54) CDMA mobile communication system and transmision power control method with 
consideration of fading during soft handover 



(57) In a CDMA mobile communication system 
comprising a plurality of base stations (20-,, 20 2 ) and a 
mobile station (10) for making possible to communicate 
with said base stations by a soft handover, forward 
transmission between the mobile station (10) and a par- 
ticular base station is carried out when fading is small. 
When the fading is large, forward transmission between 
the mobile station (10) and at least two base stations 
(20! , 20 2 ) including the particular base station is carried 



out. The particular base station has a minimum propa- 
gation loss. When the fading is small, other base sta- 
tions except for the particular base station turns the 
forward transmission off. Alternatively, the other base 
stations except for the particular base station lowers 
transmission power for the forward transmission when 
the fading is small. 
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Description 

[0001] This invention relates to a code division multi- 
ple access (CDMA) mobile communication system 
comprising a mobile station, a base station, a base sta- 5 
tion control apparatus, and an exchange station and, in 
particular, to a forward transmission power control 
method in the CDMA mobile communication system. 
[0002] In recent years, as a communication system for 
use in a mobile communication system, attention is 
directed to a time division multiple access (CDMA) com- 
munication system which is not affected by interference 
and interruption. The CDMA communication system is a 
communication system in which a transmitting side 
spreads a user signal to be transmitted using a trans- 
mission spreading code to transmit a spread signal and 
a receiving side despreads the spread signal using a 
reception spreading code identical with the transmis- 
sion spreading code to obtain an original user signal. 
[0003] In addition, in the CDMA mobile communica- 
tion system, a plurality of transmitting sides carry out 
spreading operations using different transmission 
spreading codes having orthogonality, respectively, and 
the receiving side can carry out identification of each 
communication by selecting, as the reception spreading 
code, one of the transmission spreading codes to be 
used on carrying out despreading operation. Accord- 
ingly, it is possible to use the same frequency band in a 
plurality of communications. 

[0004] However, it is difficult to perfectly maintain the 
orthogonality among all of the spreading codes to be 
used. In actually, the respective spreading codes are 
not perfectly orthogonal to one another and then each 
spreading code has a correlation component with 
respect to other spreading codes. As a result, the corre- 
lation component serves as an interference component 
in its own communication and it results in a degradation 
factor in communication quality. Inasmuch as the inter- 
ference component occurs due to such a degradation 
factor, the larger the number of communications 
becomes, the larger interference components becomes. 
As a result, it is possible to increase the number of com- 
munication channels enable to multiplex in a frequency 
band if each communication channel has a low trans- 
mission power. 

[0005] As a result, each base station in the CDMA 
mobile communication system carries out control of 
transmission power for each mobile station so that each 
of received bit energy-to-interference ratios Eb/IO 
(which are ratios of desired received wave powers (Eb) 
to interference wave powers (10)) obtained by communi- 
cation channels established between the base station 
and the respective mobile stations is equal to a neces- 
sary power ratio Eb/IO required to insure the minimum 
communication quality. This transmission power control 
is called a reverse transmission power control. 
[0006] Specifically, a transmission power control 
(TPC) information signal for instructing up/down of 



transmission power for the mobile station is included in 
a forward signal which is transmitted from the base sta- 
tion to the mobile station via a forward link. By using the 
TRC information signal, the base station carries out an 
up instruction or a down instruction of a current trans- 
mission power for each mobile station. 
[0007] In the above-mentioned CDMA mobile commu- 
nication system, each base station covers a cell which 
is a area where the base station can communicate with 
the mobile station. In addition, the mobile station moves 
with a communication channel established between the 
mobile station and a base station. When the mobile sta- 
tion goes out of the cell covered by the base station, the 
mobile station must carry out a handover for establish- 
ing a new communication channel with another base 
station which cover a cell where the mobile station 
moves. 

[0008] The mobile communication system adopting a 
spread spectrum system carries out a soft handover in 
order to maintain a service quality by avoiding a 
momentary interruption or the like on carrying out the 
handover between the base stations. The soft handover 
is the handover where the mobile station simultaneously 
carries out communication with a plurality of base sta- 
tions and is a peculiar function to the spread spectrum 
communication which can use the same radio fre- 
quency. 

[0009] However, inasmuch as the same information 
signal is transmitted from the plurality of base stations to 
the mobile station when the soft handover is carried out, 
transmission power in the forward link per communica- 
tion is much. As a result, interference power affecting 
other communications increases and it results in a 
restriction of a communication capacity. 
[0010] In order to improve such a restriction, for 
instance, a method of decreasing transmission power in 
the forward link per communication by carrying out for- 
ward transmission from only one base station having a 
minimum propagation loss on the soft handover is dis- 
closed in an article contributed by Furukawa (NEC Cor- 
poration) to the Communication Society Conf., IEICE, 
B-5-118, March 1998. 

[0011] However, it is impossible for this conventional 
forward transmission power control method to secure a 
user quality in a case where there is a large fading in a 
communication channel. This is because the forward 
transmission is always carried out from only one base 
station on the soft handover. 

[0012] In a multimedia communication, prediction is 
made that a transmission rate where a large capacity of 
data is transmitted from a data base at a network side to 
the mobile station is large. When the rate of the multi- 
media is large in future, it is necessary to increase a 
radio channel capacity of the forward link in comparison 
with that of the reverse link. As a result, it is necessary 
to decrease the transmission power of the forward link. 
[0013] In addition, as regards the reverse link which is 
a communication channel from the mobile station to the 
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base station, one transmission is always carried out per 
communication and an effect of the soft handover is 
obtained by receiving in a plurality of base stations. 
Accordingly, the problem of increasing the transmission 
power does not arise on carrying out the soft handover. 
[0014] At any rate, the above-mentioned conventional 
CDMA mobile communication system is disadvanta- 
geous in that the communication capacity of the forward 
link is restricted on carrying out the soft handover. This 
is because the transmission power of the forward link 
per communication increases and interference power 
affecting other communications increases. 
[0015] In addition, various other CDMA mobile com- 
munication systems related to the present invention are 
already known. By way of example, Japanese Unexam- 
ined Patent Publication of Tokkai No. Hei 8-172,390 or 
JP-A 9-172390 discloses a mobile communication sys- 
tem which is capable of reducing the influence of fading 
by selecting a plurality of base stations the reception 
powers from which at a mobile station exceed a pre- 
scribed value and simultaneously transmitting signals 
from these base stations to the mobile station with dif- 
ferent frequencies and subjecting them to diversity syn- 
thesis. According to JP-A 8-172390, transmitted from a 
mobile station, a signal is received by first and second 
base stations, and a control station performs diversity 
synthesis. Transmitted from the first and the second 
base stations, signals are received by the mobile station 
and are subjected to diversity synthesis. When the 
mobile station moves to a point in the vicinity of the 
boundary of a first radio zone for the first base station 
and the reception power from the first base station is 
reduced to the prescribed value or smaller, communica- 
tion with the first base station is switched to a third base 
station which the reception power from is larger. When 
the mobile station moves a point in a second radio zone 
for the second base station and the reception power 
from the second base station is reduced to the pre- 
scribed value or smaller, communication with the sec- 
ond base station is switched to that with a fourth base 
station which the reception power from is larger. In the 
similar manner, communication with the third base sta- 
tion is switched to that with a fifth base station at a point 
in the vicinity of the boundary of a third radio zone for 
the third base station. 

[0016] Japanese Unexamined Patent Publication of 
Tokkai No. Hei 6-13,956 or JP-A 6-013956 discloses a 
transmission power controller in a mobile communica- 
tion and its system which are capable of increasing the 
capacity of the system by implementing accurate trans- 
mission power control at a mobile station side. Accord- 
ing to JP-A 6-013956, a control processor detects 
received power and the reception power is calculated 
from a strength of a pilot signal fed from a searcher 
receiver in this case. Thus, the signal strength of a 
transmission signal from a base station from which a 
mobile station is communicated is accurately detected. 
Furthermore, a fading speed is estimated from a 



change in the received power thereby controlling an 
averaging time in a transmission power controller. Thus, 
the system copes even with a change in the fading 
speed and the optimum averaging time is always 

5 obtained. Then an electric field median strength is 
always detected without causing a response delay and 
accurate transmission power control is attained. 
[001 7] It is therefore an object of the present invention 
to provide a CDMA mobile communication system 

10 which is capable of decreasing a communication capac- 
ity in a forward link without degradation of a service 
quality in a communication channel when a soft hando- 
ver is carried out. 

[0018] Other objects of this invention will become 

15 clear as the description proceeds. 

[0019] According to an aspect of this invention, a 
method is for controlling communication in a code divi- 
sion multiple access (CDMA) mobile communication 
system comprising a plurality of base stations and a 

20 mobile station for making possible to communicate with 
the base stations by a soft handover. The method com- 
prises the steps of carrying out forward transmission 
between the mobile station and a particular base station 
when fading is small, and of carrying out forward trans- 

25 mission between the mobile station and at least two 
base stations including the particular base station when 
the fading is large. 

[0020] According to an aspect of this invention, a 
method is for of controlling communication in a code 

30 division multiple access (CDMA) mobile communication 
system comprising a plurality of base stations and a 
mobile station for making possible to communicate with 
the base stations via respective communication chan- 
nels by a soft handover. The method comprises the 

35 steps of measuring, in the mobile station, propagation 
losses in the communication channels to determine a 
particular base station having a minimum propagation 
loss, of measuring, in the mobile station, magnitude of 
fading in the communication channels to produce a 

40 determined result indicative of whether or not the mag- 
nitude of the fading has a value which is larger than a 
predetermined threshold value, of transmitting, from the 
mobile station to the base stations via a reverse link, as 
a forward transmission power information signal, a com- 

45 bination of a base station information signal indicative of 
the particular base station, a fading information signal 
indicative of the determined result, and an error detec- 
tion information signal for carrying out error detection of 
the base station information signal and the fading infor- 

50 mation signal, of decoding, in each of the base stations, 
the forward transmission power information signal to 
carry out the error detection on the fading information 
signal and the base station information signal using the 
error detection information signal, of turning, in each of 

55 the base stations, a forward transmission off when an 
error is not detected in the error detection, when the fad- 
ing information signal indicates that the value of the 
magnitude of the fading is smaller than the predeter- 
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mined threshold value, and when its own base station 
does not correspond to the particular base station indi- 
cated by the base station information signal, and other- 
wise of turning, in each of the base stations, the forward 
transmission on. 

[0021] According to another aspect of this invention, a 
method is for controlling communication in a code divi- 
sion multiple access (CDMA) mobile communication 
system comprising a plurality of base stations and a 
mobile station for making possible to communicate with 
the base stations via respective communication chan- 
nels by a soft handover. The method comprises the 
steps of measuring, in the mobile station, propagation 
losses in the communication channels to determine a 
particular base station having a minimum propagation 
loss, of transmitting, from the mobile station to the base 
stations via a reverse link, as a forward transmission 
power information signal, a combination of a base sta- 
tion information signal indicative of the particular base 
station and an error detection information signal for car- 
rying out error detection of the base station information 
signal, of decoding, in each of the base stations, the for- 
ward transmission power information signal to carry out 
the error detection on the base station information sig- 
nal using the error detection information signal, of deter- 
mining, in each of the base stations, whether or not 
magnitude of fading on the reverse link has a value 
which is larger than a predetermined threshold value, of 
turning, in each of the base stations, a forward transmis- 
sion off when an error is not detected in the error detec- 
tion, when the value of the magnitude of the fading is 
smaller than the predetermined threshold value, and 
when its own base station does not correspond to the 
particular base station indicated by the base station 
information signal, and otherwise of turning, in each of 
the base stations, the forward transmission on. 
[0022] According to sill another aspect of this inven- 
tion, a method is for controlling communication in a 
code division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base stations, a 
base station control apparatus connected to the base 
stations, and a mobile station for making possible to 
communicate with the base stations via respective com- 
munication channels by a soft handover. The method 
comprises the steps of measuring, in the mobile station, 
magnitude of fading in the communication channels to 
produce a determined result indicative of whether or not 
the magnitude of the fading has a value which is larger 
than a predetermined threshold value, of transmitting, 
from the mobile station to the base stations via a 
reverse link, as a forward transmission power informa- 
tion signal, a combination of a fading information signal 
indicative of the determined result and an error detec- 
tion information signal for carrying out error detection of 
the fading information signal, of decoding, in each of the 
base stations, the forward transmission power informa- 
tion signal to carry out the error detection on the fading 
information signal using the error detection information 



signal, of comparing, in the base station control appara- 
tus, bit energy-to-interference ratios of the base stations 
in the respective communication channels to determine, 
as a particular base station, one of the base stations 

5 that has a maximum bit energy-to-interference ratio, of 
sending, from the base station control apparatus to the 
base stations, a base station information signal indica- 
tive of the particular base station, of turning, in each of 
the base stations, a forward transmission off when an 

10 error is not detected in the error detection, when the fad- 
ing information signal indicates that the value of the 
magnitude of the fading is smaller than the predeter- 
mined threshold value, and when its own base station 
does not correspond to the particular base station indi- 

15 cated by the base station information signal, and other- 
wise of turning, in each of the base stations, the forward 
transmission on. 

[0023] According to yet another aspect of this inven- 
tion, a method is for controlling communication in a 

20 code division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base stations, a 
base station control apparatus connected to the base 
stations, and a mobile station for making possible to 
communicate with the base stations via respective com- 

25 munication channels by a soft handover. The method 
comprising the steps of determining, in each of the base 
stations, whether or not magnitude of fading on a 
reverse link has a value which is larger than a predeter- 
mined threshold value, of comparing, in the base station 

30 control apparatus, bit energy-to-interference ratios of 
the base stations in the respective communication 
channels to determine, as a particular base station, one 
of the base stations that has a maximum bit energy-to- 
interference ratio, of sending, from the base station con- 

35 trol apparatus to the base stations, a base station infor- 
mation signal indicative of the particular base station, of 
turning, in each of the base stations, a forward transmis- 
sion off when the value of the magnitude of the fading is 
smaller than the predetermined threshold value and 

40 when its own base station does not correspond to the 
particular base station indicated by the base station 
information signal, and otherwise of turning, in each of 
the base stations, the forward transmission on. 
[0024] According to an aspect of this invention, a 

45 method is for controlling communication in a code divi- 
sion multiple access (CDMA) mobile communication 
system comprising a plurality of base stations and a 
mobile station for making possible to communicate with 
the base stations via respective communication chan- 

so nets by a soft handover. The method comprises the 
steps of measuring, in the mobile station, propagation 
losses in the communication channels to determine at 
least one specific base station in which forward trans- 
mission should be turned on in accordance with a pre- 

55 determined reference value, of measuring, in the mobile 
station, magnitude of fading in the communication chan- 
nels to produce a determined result indicative of 
whether or not the magnitude of the fading has a value 
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which is larger than a predetermined threshold value, of 
transmitting, from the mobile station to the base stations 
via a reverse link, as a forward transmission power infor- 
mation signal, a combination of a base station informa- 
tion signal indicative of the at least one specific base 
station, a fading information signal indicative of the 
determined result, and an error detection information 
signal for carrying out error detection of the base station 
information signal and the fading information signal, of 
decoding, in each of the base stations, the forward 
transmission power information signal to carry out the 
error detection on the fading information signal and the 
base station information signal using the error detection 
information signal, of turning, in each of the base sta- 
tions, a forward transmission off when an error is not 
detected in the error detection, when the fading informa- 
tion signal indicates that the value of the magnitude of 
the fading is smaller than the predetermined threshold 
value, and when its own base station does not corre- 
spond to the at least one specific base station indicated 
by the base station information signal, and otherwise of 
turning, in each of the base stations, the forward trans- 
mission on. 

[0025] According to another aspect of this invention, a 
method is for controlling communication in a code divi- 
sion multiple access (CDMA) mobile communication 
system comprising a plurality of base stations and a 
mobile station for making possible to communicate with 
the base stations via respective communication chan- 
nels by a soft handover. The method comprises the 
steps of measuring, in the mobile station, propagation 
losses in the communication channels to determine at 
least one specific base station in which forward trans- 
mission should be turned on in accordance with a pre- 
determined reference value, of transmitting, from the 
mobile station to the base stations via a reverse link, as 
a forward transmission power information signal, a com- 
bination of a base station information signal indicative of 
the at least one specific base station and an error detec- 
tion information signal for carrying out error detection of 
the base station information signal, of decoding, in each 
of the base stations, the forward transmission power 
information signal to carry out the error detection on the 
base station information signal using the error detection 
information signal, of determining, in each of the base 
stations, whether or not magnitude of fading on the 
reverse link has a value which is larger than a predeter- 
mined threshold value, of turning, in each of the base 
stations, a forward transmission off when an error is not 
detected in the error detection, when the value of the 
magnitude of the fading is smaller than the predeter- 
mined threshold value, and when its own base station 
does not correspond to the at least one specific base 
station indicated by the base station information signal, 
and otherwise of turning, in each of the base stations, 
the forward transmission on. 

[0026] According to still another aspect of this inven- 
tion, a method is for controlling communication in a 



code division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base stations, a 
base station control apparatus connected to the base 
stations, and a mobile station for making possible to 

5 communicate with the base stations via respective com- 
munication channels by a soft handover. The method 
comprises the steps of measuring, in the mobile station, 
magnitude of fading in the communication channels to 
produce a determined result indicative of whether or not 

-10 the magnitude of the fading has a value which is larger 
than a predetermined threshold value, of transmitting, 
from the mobile station to the base stations via a 
reverse link, as a forward transmission power informa- 
tion signal, a combination of a fading information signal 

15 indicative of the determined result and an error detec- 
tion information signal for carrying out error detection of 
the fading information signal, of decoding, in each of the 
base stations, the forward transmission power informa- 
tion signal to carry out the error detection on the fading 

20 information signal using the error detection information 
signal, of comparing, in the base station control appara- 
tus, bit energy-to-interference ratios of the base stations 
in the respective communication channels to determine 
at least one specific base station in which forward trans- 

25 mission should be turned on in accordance with a pre- 
determined reference value, of sending, from the base 
station control apparatus to the base stations, a base 
station information signal indicative of the at least one 
specific base station, of turning, in each of the base sta- 

30 tions, a forward transmission off when an error is not 
detected in the error detection, when the fading informa- 
tion signal indicates that the value of the magnitude of 
the fading is smaller than the predetermined threshold 
value, and when its own base station does not corre- 

35 spond to the at least one specific base station indicated 
by the base station information signal, and otherwise of 
turning, in each of the base stations, the forward trans- 
mission on. 

[0027] According to yet another aspect of this inven- 

40 tion, a method is for controlling communication in a 
code division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base stations, a 
base station control apparatus connected to the base 
stations, and a mobile station for making possible to 

45 communicate with the base stations via respective com- 
munication channels by a soft handover. The method 
comprises the steps of determining, in each of the base 
stations, whether or not magnitude of fading on a 
reverse link has a value which is larger than a predeter- 

50 mined threshold value, of comparing, in the base station 
control apparatus, bit energy-to-interference ratios of 
the base stations in the respective communication 
channels to determine at least one specific base station 
in which forward transmission should be turned on in 

55 accordance with a predetermined reference value, of 
sending, from the base station control apparatus to the 
base stations, a base station information signal indica- 
tive of the at least one specific base station, of turning, 
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in each of the base stations, a forward transmission off 
when the value of the magnitude of the fading is smaller 
than the predetermined threshold value and when its 
own base station does not correspond to the at least 
one specific base station indicated by the base station 
information signal, and otherwise of turning, in each of 
the base stations, the forward transmission on. 
[0028] According to an aspect of this invention, a 
method is for controlling communication in a code divi- 
sion multiple access (CDMA) mobile communication 
system comprising a plurality of base stations and a 
mobile station for making possible to communicate with 
the base stations via respective communication chan- 
nels by a soft handover. The method comprises the 
steps of measuring, in the mobile station, propagation 
losses in the communication channels to determine a 
particular base station having a minimum propagation 
loss, of measuring, in the mobile station, magnitude of 
fading in the communication channels to produce a 
determined result indicative of whether or not the mag- 
nitude of the fading has a value which is larger than a 
predetermined threshold value, of transmitting, from the 
mobile station to the base stations via a reverse link, as 
a forward transmission power information signal, a com- 
bination of a base station information signal indicative of 
the particular base station, a fading information signal 
indicative of the determined result, and an error detec- 
tion information signal for carrying out error detection of 
the base station information signal and the fading infor- 
mation signal, of decoding, in each of the base stations, 
the forward transmission power information signal to 
carry out the error detection on the fading information 
signal and the base station information signal using the 
error detection information signal, of lowering, in each of 
the base stations, transmission power in a forward 
transmission from an original value when an error is not 
detected in the error detection, when the fading informa- 
tion signal indicates that the value of the magnitude of 
the fading is smaller than the predetermined threshold 
value, and when its own base station does not corre- 
spond to the particular base station indicated by the 
base station information signal, and otherwise of turn- 
ing, in each of the base stations, the transmission power 
of the forward transmission back to the original value. 
[0029] According to another aspect of this invention, a 
method is for controlling communication in a code divi- 
sion multiple access (CDMA) mobile communication 
system comprising a plurality of base stations and a 
mobile station for making possible to communicate with 
the base stations via respective communication chan- 
nels by a soft handover. The method comprises the 
steps of measuring, in the mobile station, propagation 
losses in the communication channels to determine a 
particular base station having a minimum propagation 
loss, of transmitting, from the mobile station to the base 
stations via a reverse link, as a forward transmission 
power information signal, a combination of a base sta- 
tion information signal indicative of the particular base 



station and an error detection information signal for car- 
rying out error detection of the base station information 
signal, of decoding, in each of the base stations, the for- 
ward transmission power information signal to carry out 

5 the error detection on the base station information sig- 
nal using the error detection information signal, of deter- 
mining, in each of the base stations, whether or not 
magnitude of fading on the reverse link has a value 
which is larger than a predetermined threshold value, of 

10 lowering, in each of the base stations, transmission 
power in a forward transmission from an original value 
when an error is not detected in the error detection, 
when the value of the magnitude of the fading is smaller 
than the predetermined threshold value, and when its 

75 own base station does not correspond to the particular 
base station indicated by the base station information 
signal, and otherwise of turning, in each of the base sta- 
tions, the transmission power of the forward transmis- 
sion back to the original value. 

20 [0030] According to still another aspect of this inven- 
tion, a method is for controlling communication in a 
code division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base stations, a 
base station control apparatus connected to the base 

25 stations, and a mobile station for making possible to 
communicate with the base stations via respective com- 
munication channels by a soft handover. The method 
comprises the steps of measuring, in the mobile station, 
magnitude of fading in the communication channels to 

30 produce a determined result indicative of whether or not 
the magnitude of the fading has a value which is larger 
than a predetermined threshold value, of transmitting, 
from the mobile station to the base stations via a 
reverse link, as a forward transmission power informa- 

35 tion signal, a combination of a fading information signal 
indicative of the determined result and an error detec- 
tion information signal for carrying out error detection of 
the fading information signal, of decoding, in each of the 
base stations, the forward transmission power informa- 

40 tion signal to carry out the error detection on the fading 
information signal using the error detection information 
signal, of comparing, in the base station control appara- 
tus, bit energy-to-interference ratios of the base stations 
in the respective communication channels to determine, 

45 as a particular base station, one of the base stations 
that has a maximum bit energy-to-interference ratio, of 
sending, from the base station control apparatus to the 
base stations, a base station information signal indica- 
tive of the particular base station, of lowering, in each of 

so the base stations, transmission power in a forward 
transmission from an original value when an error is not 
detected in the error detection, when the fading informa- 
tion signal indicates that the value of the magnitude of 
the fading is smaller than the predetermined threshold 

55 value, and when its own base station does not corre- 
spond to the particular base station indicated by the 
base station information signal, and otherwise of turn- 
ing, in each of the base stations, the transmission power 
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of the forward transmission back to the original value. 
[0031] According to yet another aspect of this inven- 
tion, a method is for controlling communication in a 
code division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base stations, a 
base station control apparatus connected to the base 
stations, and a mobile station for making possible to 
communicate with the base stations via the respective 
communication channels by a soft handover. The 
method comprises the steps of determining, in each of 
the base stations, whether or not magnitude of fading 
on a reverse link has a value which is larger than a pre- 
determined threshold value, of comparing, in the base 
station control apparatus, bit energy-to- interference 
ratios of the base stations in the respective communica- 
tion channels to determine, as a particular base station, 
one of the base stations that has a maximum bit energy- 
to-interference ratio, of sending, from the base station 
control apparatus to the base stations, a base station 
information signal indicative of the particular base sta- 
tion, of lowering, in each of the base stations, transmis- 
sion power in a forward transmission from an original 
value when the value of the magnitude of the fading is 
smaller than the predetermined threshold value and 
when its own base station does not correspond to the 
particular base station indicated by the base station 
information signal, and otherwise of turning, in each of 
the base stations, the transmission power of the forward 
transmission back to the original value. 
[0032] According to an aspect of this invention, a 
method is for controlling communication in a code divi- 
sion multiple access (CDMA) mobile communication 
system comprising a plurality of base stations and a 
mobile station for making possible to communicate with 
the base stations via respective communication chan- 
nels by a soft handover. The method comprises the 
steps of measuring, in the mobile station, propagation 
losses in the communication channels to determine at 
least one specific base station in which forward trans- 
mission should be turned on in accordance with a pre- 
determined reference value, of measuring, in the mobile 
station, magnitude of fading in the communication chan- 
nels to produce a determined result indicative of 
whether or not the magnitude of the fading has a value 
which is larger than a predetermined threshold value, of 
transmitting, from the mobile station to the base stations 
via a reverse link, as a forward transmission power infor- 
mation signal, a combination of a base station informa- 
tion signal indicative of the at least one specific base 
station, a fading information signal indicative of the 
determined result, and an error detection information 
signal for carrying out error detection of the base station 
information signal and the fading information signal, of 
decoding, in each of the base stations, the forward 
transmission power information signal to carry out the 
error detection on the fading information signal and the 
base station information signal using the error detection 
information signal, of lowering, in each of the base sta- 



tions, transmission power in a forward transmission 
from an original value when an error is not detected in 
the error detection, when the fading information signal 
indicates that the value of the magnitude of the fading is 

5 smaller than the predetermined threshold value, and 
when its own base station does not correspond to the at 
least one specific base station indicated by the base 
station information signal, and otherwise of turning, in 
each of the base stations, the transmission power of the 

10 forward transmission back to the original value. 

[0033] According to another aspect of this invention, a 
method is for controlling communication in a code divi- 
sion multiple access (CDMA) mobile communication 
system comprising a plurality of base stations and a 

15 mobile station for making possible to communicate with 
the base stations via respective communication chan- 
nels by a soft handover. The method comprises the 
steps of measuring, in the mobile station, propagation 
losses in the communication channels to determine at 

20 least one specific base station in which forward trans- 
mission should be turned on in accordance with a pre- 
determined reference value, of transmitting, from the 
mobile station to the base stations via a reverse link, as 
a forward transmission power information signal, a com- 

25 bination of a base station information signal indicative of 
the at least one specific base station and an error detec- 
tion information signal for carrying out error detection of 
the base station information signal, of decoding, in each 
of the base stations, the forward transmission power 

30 information signal to carry out the error detection on the 
base station information signal using the error detection 
information signal, of determining, in each of the base 
stations, whether or not magnitude of fading on the 
reverse link has a value which is larger than a predeter- 

35 mined threshold value, of lowering, in each of the base 
stations, transmission power in a forward transmission 
from an original value when an error is not detected in 
the error detection, when the value of the magnitude of 
the fading is smaller than the predetermined threshold 

40 value, and when its own base station does not corre- 
spond to the at least one specific base station indicated 
by the base station information signal, and otherwise of 
turning, in each of said base stations, the transmission 
power of the forward transmission back to the original 

45 value. 

[0034] According to still another aspect of this inven- 
tion, a method is for controlling communication in a 
code division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base stations, a 

so base station control apparatus connected to the base 
stations, and a mobile station for making possible to 
communicate with the base stations via respective com- 
munication channels by a soft handover. The method 
comprises the steps of measuring, in the mobile station, 

55 magnitude of fading in the communication channels to 
produce a determined result indicative of whether or not 
the magnitude of the fading has a value which is larger 
than a predetermined threshold value, transmitting, 
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from the mobile station to the base stations via a 
reverse link, as a forward transmission power informa- 
tion signal, a combination of a fading information signal 
indicative of the determined result and an error detec- 
tion information signal for carrying out error detection of 
the fading information signal, of decoding, in each of the 
base stations, the forward transmission power informa- 
tion signal to carry out the error detection on the fading 
information signal using the error detection information 
signal, of comparing, in the base station control appara- 
tus, bit energy-to-interference ratios of the base stations 
in the respective communication channels to determine 
at least one specific base station in which forward trans- 
mission should be turned on in accordance with a pre- 
determined reference value, of sending, from the base 
station control apparatus to the base stations, a base 
station information signal indicative of the at least one 
specific base station, of lowering, in each of the base 
stations, transmission power in a forward transmission 
from an original value when an error is not detected in 
the error detection, when the fading information signal 
indicates that the value of the magnitude of the fading is 
smaller than the predetermined threshold value, and 
when its own base station does not correspond to the at 
least one specific base station indicated by the base 
station information signal, and otherwise of turning, in 
each of the base stations, the transmission power of the 
forward transmission back to the original value. 
[0035] According to yet another aspect of this inven- 
tion, a method is for controlling communication in a 
code division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base stations, a 
base station control apparatus connected to the base 
stations, and a mobile station for making possible to 
communicate with the base stations via respective com- 
munication channels by a soft handover. The method 
comprises the steps of determining, in each of the base 
stations, whether or not magnitude of fading on a 
reverse link has a value which is larger than a predeter- 
mined threshold value, of comparing, in the base station 
control apparatus, bit energy-to- interfere nee ratios of 
the base stations in the respective communication 
channels to determine at least one specific base station 
in which forward transmission should be turned on in 
accordance with a predetermined reference value, of 
sending, from the base station control apparatus to the 
base stations, a base station information signal indica- 
tive of the at least one specific base station, of lowering, 
in each of the base stations, transmission power in a for- 
ward transmission from an original value when the value 
of the magnitude of the fading is smaller than the prede- 
termined threshold value and when its own base station 
does not correspond to the at least one specific base 
station indicated by the base station information signal, 
and otherwise of turning, in each of the base stations, 
the transmission power of the forward transmission 
back to the original value. 

[0036] According an aspect of this invention, a code 



division multiple access (CDMA) mobile communication 
system comprises first through N-th base stations and a 
mobile station for making possible to communicate with 
the first through the N-th base stations via first through 

5 N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 
is not less than two. The mobile station comprises a 
propagation loss measuring arrangement for measuring 
first through N-th propagation losses in the first through 

10 the N-th communication channels to determine a partic- 
ular base station having a minimum propagation loss 
and a fading measuring arrangement for measuring 
magnitude of fading in the first through the N-th commu- 
nication channels to produce a determined result indic- 

75 ative of whether of not the magnitude of the fading has 
a value which is larger than a predetermined threshold 
value. Connected to the propagation loss measuring 
arrangement and the fading measuring arrangement, a 
transmitting arrangement transmits, to the first through 

20 the N-th base stations via a reverse link, as a forward 
transmission power information signal, a combination of 
a base station information signal indicative of the partic- 
ular base station, a fading information signal indicative 
of the determined result, and an error detection informa- 

25 tion signal for carrying out error detection of the base 
station information signal and the fading information sig- 
nal. An n-th base station, where n represents each of 1 
through N, comprises a decoding arrangement for 
decoding the forward transmission power information 

30 signal to carry out the error detection on the fading infor- 
mation signal and the base station information signal 
using the error detection information signal. Connected 
to the decoding arrangement, a forward transmission 
on-off arrangement turns a forward transmission off 

35 when an error is not detected in the error detection, 
when the fading information signal indicates that the 
value of the magnitude of the fading is smaller than the 
predetermined threshold value, and when the n-th base 
station does not correspond to said particular base sta- 

40 tion indicated by the base station information signal. 
Otherwise, the forward transmission on-off arrangement 
turns the forward transmission on. 
[0037] According to another aspect of this invention, a 
code division multiple access (CDMA) mobile communi- 

45 cation system comprises first through N-th base sta- 
tions and a mobile station for making possible to 
communicate with the first through the N-th base sta- 
tions via first through N-th communication channels by 
carrying out a soft handover, where N represents a pos- 

50 itive integer which is not less than two. The mobile sta- 
tion comprises a propagation loss measuring 
arrangement for measuring first through N-th propaga- 
tion losses in the first through the N-th communication 
channels to determine a particular base station having a 

55 minimum propagation loss. Connected to the propaga- 
tion loss measuring arrangement, a transmitting 
arrangement transmits, to the first through the N-th 
base stations via a reverse link, as a forward transmis- 
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sion power information signal, a combination of a base 
station information signal indicative of the particular 
base station and an error detection information signal 
for carrying out error detection of the base station infor- 
mation signal. An n-th base station, where n represents 5 
each of 1 through N, comprises a decoding arrange- 
ment for decoding the forward transmission power infor- 
mation signal to carry out the error detection on the 
base station information signal using the error detection 
information signal and a fading determining arrange- 10 
ment for determining whether or not magnitude of fad- 
ing on the reverse link has a value which is larger than a 
predetermined threshold value. Connected to the 
decoding arrangement and the fading determining 
arrangement, a forward transmission on-off arrange- 15 
ment turns a forward transmission off when an error is 
not detected in the error detection, when the value of 
the magnitude of the fading is smaller than the predeter- 
mined threshold value, and when said n-th base station 
does not correspond to the particular base station indi- 20 
cated by the base station information signal. Otherwise, 
the forward transmission on-off arrangement turns the 
forward transmission on. 

[0038] According to still another aspect of this inven- 
tion, a code division multiple access (CDMA) mobile 25 
communication system comprises first through N-th 
base stations, a base station control apparatus con- 
nected to the first through the N-th base stations, and a 
mobile station for making possible to communicate with 
the first through the N-th base stations via first through 30 
N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 
is not less than two. The mobile station comprises a fad- 
ing measuring arrangement for measuring magnitude of 
fading in the first through the N-th communication chan- 35 
nels to produce a determined result indicative of 
whether or not the magnitude of the fading has a value 
which is larger than a predetermined threshold value. 
Connected to the fading measuring arrangement, a 
transmitting arrangement transmits, to the first through 40 
the N-th base stations via a reverse link, as a forward 
transmission power information signal, a combination of 
a fading information signal indicative of the determined 
result and an error detection information signal for car- 
rying out error detection of the fading information signal. 45 
An n-th base station, where n represents each of 1 
through N, comprises a decoding arrangement for 
decoding the forward transmission power information 
signal to carry out the error detection on the fading infor- 
mation signal using the error detection information sig- so 
nal. The base station control apparatus comprises a 
comparing arrangement for comparing first through N-th 
bit energy-to-interference ratios of the first through the 
N-th base stations in the first through the N-th commu- 
nication channels to determine, as a particular base sta- 55 
tion, one of the first through the N-th base stations that 
has a maximum bit energy-to-interference ratio. Con- 
nected to the comparing means, a sending means 



sends a base station information signal indicative of the 
particular base station to the first through the N-th base 
stations. The n-th base station further comprises a for- 
ward transmission on-off arrangement, connected to 
the decoding arrangement and the sending arrange- 
ment, for turning a forward transmission off when an 
error is not detected in the error detection, when the fad- 
ing information signal indicates that the value of the 
magnitude of the fading is smaller than the predeter- 
mined threshold value, and when the n-th base station 
does not correspond to the particular base station indi- 
cated by the base station information signal. Otherwise, 
the forward transmission on-off arrangement turns the 
forward transmission on. 

[0039] According to yet another aspect of this inven- 
tion, a code division multiple access (CDMA) mobile 
communication system comprises first through N-th 
base stations, a base station control apparatus con- 
nected to the first through the N-th base stations, and a 
mobile station for making possible to communicate with 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 
is not less than two. An n-th base station, where n rep- 
resents each of 1 through N, comprises a fading deter- 
mining arrangement for determining whether or not 
magnitude of fading on a reverse link has a value which 
is larger than a predetermined threshold value. The 
base station control apparatus comprises a comparing 
arrangement for comparing first through N-th bit energy- 
to-interference ratios of the first through the N-th base 
stations in said first through said N-th communication 
channels to determine, as a particular base station, one 
of the first through said N-th base stations that has a 
maximum bit energy-to-interference ratio. Connected to 
the comparing arrangement, a sending arrangement 
sends a base station information signal indicative of the 
particular base station to the first through the N-th base 
stations. The n-th base station further comprises a for- 
ward transmission on-off arrangement, connected to 
the fading determining arrangement and the sending 
arrangement, for turning a forward transmission off 
when the value of the magnitude of the fading is smaller 
than the predetermined threshold value and when the n- 
th base station does not correspond to the particular 
base station indicated by the base station information 
signal. Otherwise, the forward transmission on-off 
arrangement turns the forward transmission on. 
[0040] According to an aspect of this invention, a code 
division multiple access (CDMA) mobile communication 
system comprises first through N-th base stations and a 
mobile station for making possible to communicate with 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 
is not less than two. The mobile station comprises a 
propagation loss measuring arrangement for measuring 
first through N-th propagation losses in the first through 
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the N-th communication channels to determine at least 
one specific base station in which forward transmission 
should be turned on in accordance with a predeter- 
mined reference value and a fading measuring arrange- 
ment for measuring magnitude of fading in the first 5 
through the N-th communication channels to produce a 
determined result indicative of whether or not the mag- 
nitude of the fading has a value which is larger than a 
predetermined threshold value. Connected to the prop- 
agation loss measuring arrangement and the fading 10 
measuring arrangement, a transmitting arrangement 
transmits, to said base stations via a reverse link, as a 
forward transmission power information signal, a combi- 
nation of a base station information signal indicative of 
the at least one specific base station, a fading informa- 15 
tion signal indicative of the determined result, and an 
error detection information signal for carrying out error 
detection of the base station information signal and the 
fading information signal. An n-th base station, where n 
represents each of 1 through N, comprises a decoding 20 
arrangement for decoding the forward transmission 
power information signal to carry out the error detection 
on the fading information signal and the base station 
information signal using the error detection information 
signal. Connected to the decoding arrangement, a for- 25 
ward transmission on-off arrangement turns a forward 
transmission off when an error is not detected in the 
error detection, when the fading information signal indi- 
cates that the value of the magnitude of the fading is 
smaller than the predetermined threshold value, and 30 
when the n-th base station does not correspond to the 
at least one specific base station indicated by the base 
station information signal. Otherwise, the forward trans- 
mission on-off arrangement turns the forward transmis- 
sion on. 35 
[0041 ] According to another aspect of this invention, a 
code division multiple access (CDMA) mobile communi- 
cation system comprises first through N-th base sta- 
tions and a mobile station for making possible to 
communicate with the first through the N-th base sta- 40 
tions via first through N-th communication channels by 
carrying out a soft handover, where N represents a pos- 
itive integer which is not less than two. The mobile sta- 
tion comprises a propagation loss measuring 
arrangement for measuring first through N-th propaga- 45 
tion losses in the first through the N-th communication 
channels to determine at least one specific base station 
in which forward transmission should be turned on in 
accordance with a predetermined reference value. Con- 
nected to the propagation loss measuring arrangement, so 
a transmitting arrangement transmit, to the base sta- 
tions via a reverse link, as a forward transmission power 
information signal, a combination of a base station infor- 
mation signal indicative of the at least one specific base 
station and an error detection information signal for car- 55 
rying out error detection of the base station information 
signal. An n-th base station, where n represents each of 
1 through N, comprises a decoding arrangement for 



decoding the forward transmission power information 
signal to carry out the error detection on the base sta- 
tion information signal using the error detection informa- 
tion signal and a fading determining arrangement for 
determining whether or not magnitude of fading on the 
reverse link has a value which is larger than a predeter- 
mined threshold value. Connected to the decoding 
arrangement and the fading determining arrangement, 
a forward transmission on-off arrangement turns a for- 
ward transmission off when an error is not detected in 
the error detection, when the value of the magnitude of 
the fading is smaller than the predetermined threshold 
value, and when the n-th base station does not corre- 
spond to the at least one specific base station indicated 
by the base station information signal. Otherwise, the 
forward transmission on-off arrangement turns the for- 
ward transmission on. 

[0042] According to still another aspect of this inven- 
tion, a code division multiple access (CDMA) mobile 
communication system comprises first through N-th 
base stations, a base station control apparatus con- 
nected to the first through the N-th base stations, and a 
mobile station for making possible to communicate with 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 
is not less than two. The mobile station comprises a fad- 
ing measuring arrangement for measuring magnitude of 
fading in the first through the N-th communication chan- 
nels to produce a determined result indicative of 
whether or not the magnitude of the fading has a value 
which is larger than a predetermined threshold value. 
Connected to the fading measuring arrangement, a 
transmitting arrangement transmits, to the first through 
the N-th base stations via a reverse link, as a forward 
transmission power information signal, a combination of 
a fading information signal indicative of the determined 
result and an error detection information signal for car- 
rying out error detection of the fading information signal. 
An n-th base station, where n represents each of 1 
through N, comprises a decoding arrangement for 
decoding the forward transmission power information 
signal to carry out the error detection on the fading infor- 
mation signal using the error detection information sig- 
nal. The base station control apparatus comprises a 
comparing arrangement for comparing first through N-th 
bit energy-to-interference ratios of the first through the 
N-th base stations in the first through the N-th commu- 
nication channels to determine at least one specific 
base station in which forward transmission should be 
turned on in accordance with a predetermined refer- 
ence value. Connected to the comparing arrangement, 
a sending arrangement sends a base station informa- 
tion signal indicative of the at least one specific base 
station to the first through the N-th base stations. The n- 
th base station further comprises a forward transmis- 
sion on-off arrangement, connected to the decoding 
arrangement and the sending arrangement, for turning 
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a forward transmission off when an error is not detected 
in the error detection, when the fading information sig- 
nal indicates that the value of the magnitude of the fad- 
ing is smaller than the predetermined threshold value, 
and when the n-th base station does not correspond to 5 
the least one specific base station indicated by the base 
station information signal. Otherwise, the forward trans- 
mission on-off arrangement turns the forward transmis- 
sion on. 

[0043] According to yet another aspect of this inven- 10 
tion, a code division multiple access (CDMA) mobile 
communication system comprises first through N-th 
base stations, a base station control apparatus con- 
nected to the first through the N-th base stations, and a 
mobile station for making possible to communicate with 15 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 
is not less than two. An n-th base station, where n rep- 
resents each of 1 through N, comprises a fading deter- 20 
mining arrangement for determining whether or not 
magnitude of fading on a reverse link has a value which 
is larger than a predetermined threshold value. The 
base station control apparatus comprises a comparing 
arrangement for comparing first through N-th bit energy- 25 
to-interference ratios of the first through the N-th base 
stations in the first through the N-th communication 
channels to determine at least one specific base station 
in which forward transmission should be turned on in 
accordance with a predetermined reference value. Con- 30 
nected to the comparing arrangement, a sending 
arrangement sends a base station information signal 
indicative of the at least one specific base station to the 
first through the N-th base stations. The n-th base sta- 
tion further comprises a forward transmission on-off 35 
arrangement, connected to the fading determining 
arrangement and the sending arrangement, for turning 
a forward transmission off when the value of the magni- 
tude of the fading is smaller than the predetermined 
threshold value and when the n-th base station does not ao 
correspond to said at least one specific base station 
indicated by the base station information signal. Other- 
wise, the forward transmission on-off arrangement turns 
the forward transmission on. 

[0044] According to an aspect of this invention, a code 45 
division multiple access (CDMA) mobile communication 
system comprises first through N-th base stations and a 
mobile station for making possible to communicate with 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft 50 
handover, where N represents a positive integer which 
is not less than two. The mobile station comprises a 
propagation loss measuring arrangement for measuring 
first through N-th propagation losses in the first through 
the N-th communication channels to determine a partic- 55 
ular base station having a minimum propagation loss 
and a fading measuring arrangement for measuring 
magnitude of fading in the first through the N-th commu- 



nication channels to produce a determined result indic- 
ative of whether or not the magnitude of the fading has 
a value which is larger than a predetermined threshold 
value. Connected to the propagation loss measuring 
arrangement and the fading measuring arrangement, a 
transmitting arrangement transmits, to the first through 
the N-th base stations via a reverse link, as a forward 
transmission power information signal, a combination of 
a base station information signal indicative of the partic- 
ular base station, a fading information signal indicative 
of the determined result, and an error detection informa- 
tion signal for carrying out error detection of the base 
station information signal and the fading information sig- 
nal. An n-th base station, where n represents each of 1 
through N, comprises a decoding arrangement for 
decoding the forward transmission power information 
signal to carry out the error detection on the fading infor- 
mation signal and the base station information signal 
using the error detection information signal. Connected 
to the decoding arrangement, a transmission power 
controlling arrangement lowers transmission power in a 
forward transmission from an original value when an 
error is not detected in the error detection, when the fad- 
ing information signal indicates that the value of the 
magnitude of the fading is smaller than the predeter- 
mined threshold value, and when the n-th base station 
does not correspond to the particular base station indi- 
cated by the base station information signal. Otherwise, 
the transmission power controlling arrangement turns 
the transmission power of the forward transmission 
back to the original value. 

[0045] According to another aspect of this invention, a 
code division multiple access (CDMA) mobile communi- 
cation system comprises first through N-th base sta- 
tions and a mobile station for making possible to 
communicate with the first through the N-th base sta- 
tions via first through N-th communication channels by 
carrying out a soft handover, where N represents a pos- 
itive integer which is not less than two. The mobile sta- 
tion comprises a propagation loss measuring 
arrangement for measuring first through N-th propaga- 
tion losses in the first through the N-th communication 
channels to determine a particular base station having a 
minimum propagation loss. Connected to the propaga- 
tion loss measuring arrangement, a transmitting 
arrangement transmits, to the first through the N-th 
base stations via a reverse link, as a forward transmis- 
sion power information signal, a combination of a base 
station information signal indicative of the particular 
base station and an error detection information signal 
for carrying out error detection of the base station infor- 
mation signal. An n-th base station, where n represents 
each of 1 through N, comprises a decoding arrange- 
ment for decoding the forward transmission power infor- 
mation signal to carry out the error detection on the 
base station information signal using the error detection 
information signal and a fading determining arrange- 
ment for determining whether or not magnitude of fad- 
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ing on the reverse link has a value which is larger than a 
predetermined threshold value. Connected to the 
decoding arrangement and the fading determining 
arrangement, a transmission power controlling arrange- 
ment lowers transmission power in a forward transmis- 
sion from an original value when an error is not detected 
in the error detection, when the value of the magnitude 
of the fading is smaller than the predetermined thresh- 
old value, and when the n-th base station does not cor- 
respond to said particular base station indicated by the 
base station information signal. Otherwise, the trans- 
mission power controlling arrangement turns the trans- 
mission power of the forward transmission back to the 
original value. 

[0046] According to still another aspect of this inven- 
tion, a code division multiple access (CDMA) mobile 
communication system comprises first through N-th 
base stations, a base station control apparatus con- 
nected to the first through the N-th base stations, and a 
mobile station for making possible to communicate with 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 
is not less than two. The mobile station comprises a fad- 
ing measuring arrangement for measuring magnitude of 
fading in the first through the N-th communication chan- 
nels to produce a determined result indicative of 
whether or not the magnitude of the fading has a value 
which is larger than a predetermined threshold value. 
Connected to the fading measuring arrangement, a 
transmitting arrangement transmits, to the first through 
the N-th base stations via a reverse link, as a forward 
transmission power information signal, a combination of 
a fading information signal indicative of the determined 
result and an error detection information signal for car- 
rying out error detection of the fading information signal. 
An n-th base station, where n represents each of 1 
through N, comprises a decoding arrangement for 
decoding the forward transmission power information 
signal to carry out the error detection on the fading infor- 
mation signal using the error detection information sig- 
nal. The base station control apparatus comprises a 
comparing arrangement for comparing first through N-th 
bit energy-to-interference ratios of the first through the 
N-th base stations in said first through the N-th commu- 
nication channels to determine, as a particular base sta- 
tion, one of the base stations that has a maximum bit 
energy-to-interference ratio. Connected to the compar- 
ing arrangement, a sending arrangement sends a base 
station information signal indicative of the particular 
base station to the first through the N-th base stations. 
The n-th base station further comprises a transmission 
power controlling arrangement for lowering transmis- 
sion power in a forward transmission from an original 
value when an error is not detected in the error detec- 
tion, when the fading information signal indicates that 
the value of the magnitude of the fading is smaller than 
the predetermined threshold value, and when said n-th 



base station does not correspond to the particular base 
station indicated by the base station information signal. 
Otherwise, the transmission power controlling arrange- 
ment turns the transmission power of the forward trans- 

5 mission back to the original value. 

[0047] According to yet another aspect of this inven- 
tion, a code division multiple access (CDMA) mobile 
communication system comprises first through N-th 
base stations, a base station control apparatus con- 
to nected to the first through the N-th base stations, and a 
mobile station for making possible to communicate with 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 

15 is not less than two. An n-th base station, where n rep- 
resents each of 1 through N, comprises a fading deter- 
mining arrangement for determining whether or not 
magnitude of fading on a reverse link has a value which 
is larger than a predetermined threshold value. The 

20 base station control apparatus comprises a comparing 
arrangement for comparing first through N-th bit energy- 
to-interference ratios of the first through the N-th base 
stations in the first through the N-th communication 
channels to determine, as a particular base station, one 

25 of the first though the N-th base stations that has a max- 
imum bit energy-to-interference ratio. Connected to the 
comparing means, a sending arrangement sends a 
base station information signal indicative of the particu- 
lar base station to the first through the N-th base sta- 

30 tions. The n-th base station further comprises a 
transmission power controlling arrangement, connected 
to the fading determining arrangement and the sending 
arrangement, for lowering transmission power in a for- 
ward transmission from an original value when the value 

35 of the magnitude of the fading is smaller than the prede- 
termined threshold value and when the n-th base sta- 
tion does not correspond to the particular base station 
indicated by the base station information signal. Other- 
wise, the transmission power controlling arrangement 

40 turns the transmission power of the forward transmis- 
sion back to the original value. 

[0048] According to an aspect of this invention, a code 
division multiple access (CDMA) mobile communication 
system comprises first through N-th base stations and a 

45 mobile station for making possible to communicate with 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 
is not less than two. The mobile station comprises a 

so propagation loss measuring arrangement for measuring 
first through N-th propagation losses in the first through 
the N-th communication channels to determine at least 
one specific base station in which forward transmission 
should be turned on in accordance with a predeter- 

55 mined reference value and a fading measuring arrange- 
ment for measuring magnitude of fading in the first 
through the N-th communication channels to produce a 
determined result indicative of whether or not the mag- 
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nitude of the fading has a value which is larger than a 
predetermined threshold value. Connected to the prop- 
agation loss measuring arrangement and the fading 
measuring arrangement, a transmitting arrangement 
transmits, to the first through the N-th base stations via 
a reverse link, as a forward transmission power informa- 
tion signal, a combination of a base station information 
signal indicative of the at least one specific base station, 
a fading information signal indicative of the determined 
result, and an error detection information signal for car- 
rying out error detection of the base station information 
signal and the fading information signal. An n-th base 
station, wherein n represents each of 1 through N, com- 
prises a decoding arrangement for decoding the forward 
transmission power information signal to carry out the 
error detection on the fading information signal and the 
base station information signal using the error detection 
information signal. Connected to the decoding arrange- 
ment, a transmission power controlling arrangement 
lowers transmission power in a forward transmission 
from an original value when an error is not detected in 
the error detection, when the fading information signal 
indicates that the value of the magnitude of the fading is 
smaller than the predetermined threshold value, and 
when the n-th base station does not correspond to said 
at least one specific base station indicated by the base 
station information signal. Otherwise, the transmission 
power controlling arrangement turns the transmission 
power of the forward transmission back to the original 
value. 

[0049] According to another aspect of this invention, a 
code division multiple access (CDMA) mobile communi- 
cation system comprises first through N-th base sta- 
tions and a mobile station for making possible to 
communicate with the first through the N-th base sta- 
tions via first through N-th communication channels by 
carrying out a soft handover, where N represents a pos- 
itive integer which is not less than two. The mobile sta- 
tion comprises a propagation loss measuring 
arrangement for measuring first through N-th propaga- 
tion losses in the first through N-th communication 
channels to determine at least one specific base station 
in which forward transmission should be turned on in 
accordance with a predetermined reference value. Con- 
nected to the propagation loss measuring arrangement, 
a transmitting arrangement transmits, to the first 
through the N-th base stations via a reverse link, as a 
forward transmission power information signal, a combi- 
nation of a base station information signal indicative of 
the at least one specific base station and an error detec- 
tion information signal for carrying out error detection of 
the base station information signal. An n-th base sta- 
tion, where n represents each of 1 through N, com- 
prises a decoding arrangement for decoding the forward 
transmission power information signal to carry out the 
error detection on the base station information signal 
using the error detection information signal and a fading 
determining arrangement for determining whether or 



not magnitude of fading on the reverse link has a value 
which is larger than a predetermined threshold value. 
Connected to the decoding arrangement and the fading 
determining arrangement, a transmission power con- 

5 trolling arrangement lowers transmission power in a for- 
ward transmission from an original value when an error 
is not detected in the error detection, when the value of 
the magnitude of the fading is smaller than the predeter- 
mined threshold value, and when the n-th base station 

to does not correspond to the at least one specific base 
station indicated by the base station information signal. 
Otherwise, the transmission power controlling arrange- 
ment turns the transmission power of the forward trans- 
mission back to the original value. 

15 [0050] According to still another aspect of this inven- 
tion, a code division multiple access (CDMA) mobile 
communication system comprises first through N-th 
base stations, a base station control apparatus con- 
nected to the first through the N-th base stations, and a 

20 mobile station for making possible to communicate with 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft 
handover, where N represents a positive integer which 
is not less than two. The mobile station comprises a fad- 

25 ing measuring arrangement for measuring magnitude of 
fading in the first through the N-th communication chan- 
nels to produce a determined result indicative of 
whether or not the magnitude of the fading has a value 
which is larger than a predetermined threshold value. 

30 Connected to the fading measuring arrangement, a 
transmitting arrangement transmits, to the first through 
the N-th base stations via a reverse link, as a forward 
transmission power information signal, a combination of 
a fading information signal indicative of the determined 

35 result and an error detection information signal for car- 
rying out error detection of the fading information signal. 
An n-th base station, where n represents each of 1 
through N, comprises a decoding arrangement for 
decoding the forward transmission power information 

40 signal to carry out the error detection on the fading infor- 
mation signal using the error detection information sig- 
nal. The base station control apparatus comprises a 
comparing arrangement for comparing first through N-th 
bit energy-to-interference ratios of the first through the 

45 N-th base stations in the first through the N-th commu- 
nication channels to determine at least one specific 
base station in which forward transmission should be 
turned on in accordance with a predetermined refer- 
ence value. Connected to the comparing arrangement, 

so a sending arrangement sends a base station informa- 
tion signal indicative of said at least one specific base 
station to the first through the N-th base stations. The n- 
th base station further comprises a transmission power 
controlling arrangement, connected to the decoding 

55 arrangement and the sending arrangement, for lowering 
transmission power in a forward transmission from an 
original value when an error is not detected in the error 
detection, when the fading information signal indicates 



13 



25 



EP 0 989 690 A2 



26 



that the value of the magnitude of the fading is smaller 
than the predetermined threshold value, and when the 
n-th base station does not correspond to said at least 
one specific base station indicated by the base station 
information signal. Otherwise, the transmission power 5 
controlling arrangement turns the transmission power of 
the forward transmission back to the original value. 
[0051] According to yet another aspect of this inven- 
tion, a code division multiple access (CDMA) mobile 
communication system comprises first through N-th 10 
base stations, a base station control apparatus con- 
nected to the first through the N-th base stations, and a 
mobile station for making possible to communicate with 
the first through the N-th base stations via first through 
N-th communication channels by carrying out a soft is 
handover, where N represents a positive integer which 
is not less than two. An n-th base station, where n rep- 
resents each of 1 through N, comprises a fading deter- 
mining arrangement for determining whether or not 
magnitude of fading on a reverse link has a value which 20 
is larger than a predetermined threshold value. The 
base station control apparatus comprises a comparing 
arrangement for comparing first through N-th bit energy- 
to-interference ratios of the first through the N-th base 
stations in the first through the N-th communication 25 
channels to determine at least one specific base station 
in which forward transmission should be turned on in 
accordance with a predetermined reference value. Con- 
nected to the comparing arrangement, a sending 
arrangement sends a base station information signal 30 
indicative of the at least one specific base station to the 
first through the N-th base stations. The n-th base sta- 
tion further comprises a transmission power controlling 
arrangement, connected to the fading determining 
arrangement and the sending arrangement, for lowering 35 
transmission power in a forward transmission from an 
original value when the value of the magnitude of the 
fading is smaller than the predetermined threshold 
value and when the n-th base station does not corre- 
spond to the at least one specific base station indicated 40 
by the base station information signal. Otherwise, the 
transmission power controlling arrangement turns the 
transmission power of the forward transmission back to 
the original value. 

45 

Brief pescriptjon of the Prawing: 
[0052] 

Fig. 1 is a block diagram of a conventional CDMA 50 
mobile communication system; 
Fig. 2 is a block diagram of a conventional mobile 
station for use in the CDMA mobile communication 
system illustrated in Fig. 1; 

Fig. 3 is a block diagram of a conventional base sta- 55 
tion for use in the CDMA mobile communication 
system illustrated in Fig. 1 ; 

Fig. 4 is a view showing a case where two base sta- 



tions carry out forward transmission to one mobile 
station; 

Fig. 5 is a view showing another case where one 
base station carries out forward transmission to one 
mobile station; 

Fig. 6 is a flow chart for use in describing operation 
of the CDMA mobile communication system illus- 
trated in Fig. 1; 

Fig. 7 is a block diagram of a CDMA mobile commu- 
nication system according to a first embodiment of 
this invention; 

Fig. 8 is a block diagram of a mobile station for use 
in the CDMA mobile communication system illus- 
trated in Fig. 7; 

Fig. 9 is a block diagram of a base station for use in 
the CDMA mobile communication system illus- 
trated in Fig. 7; 

Fig. 10 is a flow chart for use in describing opera- 
tion of the mobile station illustrated in Fig. 8; 
Figs. 1 1A through 11C collectively show variations 
of a received level according to a transmission 
power control in a case where fading is large; 
Figs. 12A through 12C collectively show variations 
of a received level according to a transmission 
power control in a case where fading is small; 
Fig. 13 is a view for use in describing a moving 
average; 

Fig. 14 is a view for use in describing a method of 
calculating an average value to using an oblivion 
coefficient; 

Figs. 15A and 15B show formats of a forward link 
and a reverse like, respectively; 
Fig. 16 is a flow chart for use in describing opera- 
tion of the base station illustrated in Fig. 9; 
Fig. 17 is a block diagram of a CDMA mobile com- 
munication system according to a second embodi- 
ment of this invention; 

Fig. 1 8 is a block diagram of a mobile station for use 
in the CDMA mobile communication system illus- 
trated in Fig. 17; 

Fig. 19 is a block diagram of a base station for use 
in the CDMA mobile communication system illus- 
trated in Fig. 17; 

Fig. 20 is a flow chart for use in describing opera- 
tion of the mobile station illustrated in Fig. 18; 
Fig. 21 is a flow chart for use in describing opera- 
tion of the base station illustrated in Fig. 19; 
Fig. 22 is a block diagram of a CDMA mobile com- 
munication system according to a third embodiment 
of this invention; 

Fig. 23 is a block diagram of a mobile station for use 
in the CDMA mobile communication system illus- 
trated in Fig. 22; 

Fig. 24 is a block diagram of a base station for use 
in the CDMA mobile communication system illus- 
trated in Fig. 22; 

Fig. 25 is a flow chart for use in describing opera- 
tion of the mobile station illustrated in Fig. 23; 
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Fig. 26 is a flow chart for use in describing opera- 
tion of the base station illustrated in Fig. 24; 
Fig. 27 is a block diagram of a CDMA mobile com- 
munication system according to a forth embodi- 
ment of this invention; 

Fig. 28 is a block diagram of a base station for use 
in the CDMA mobile communication system illus- 
trated in Fig. 27; 

Fig. 29 is a flow chart for use in describing opera- 
tion of the base station illustrated in Fig. 28; 
Fig. 30 is a table showing differences among the 
first through the fourth embodiments of this inven- 
tion; and 

Fig. 31 is a view for use in describing a sectorized 
CDMA mobile communication system. 

Description of the Preferred Embodiments: 

[0053] Referring to Fig. 1 , a conventional code division 
multiple access (CDMA) mobile communication system 
will be described in order to facilitate an understanding 
of the present invention. The illustrated CDMA mobile 
communication system comprises a mobile station 10', 
first and second base stations 20^ and 20' 2 which com- 
municate with the mobile station 10', a base station con- 
trol apparatus 30 connected to the first and the second 
base stations 20'-, and 20' 2 , and an exchange station 40 
connected to the base station control apparatus 30. The 
first and the second base stations 20' i and 20* 2 are sim- 
ilar in structure and operation each other. 
[0054] Practically, the exchange station 40 is con- 
nected to other base station control apparatuses in 
addition to the base station control apparatus 30. In 
addition, the base station control apparatus 30 is con- 
nected to other base stations in addition to the first and 
the second base stations 20^ and 20' 2 . Furthermore, 
each of the first and the second base stations 20'-, and 
20' 2 communicates with other mobile stations in addi- 
tion to the mobile station 10'. The other base station 
control apparatuses, the other base stations, and the 
other mobile stations are herein omitted from Fig. 1 
because of simplification of description. 
[0055] In addition, the base station control apparatus 
30 comprises an asynchronous transfer mode (ATM) 
switch 31 and a control section 32. The ATM switch 31 
receives an ATM cell from the exchange station 40 and 
transmits the ATM cell as user information signals 51 to 
the first and the second base stations 20^ and 20' 2 in 
accordance with destination addresses. The control 
section 32 transmits, to the first and the second base 
stations 20^ and 20' 2 , control information signals 52 for 
controlling operations of the first and the second base 
stations 20'! and 20' 2 . 

[0056] Turning to Fig. 2, the description will proceed to 
a conventional mobile station 10' for use in the CDMA 
mobile communication system illustrated in Fig. 1. The 
mobile station 10' comprises a mobile demodulator 101 , 
a mobile analog-to-digital converter 102, a mobile com- 



munication channel Rake receiver 103, a mobile decod- 
ing section 104, first through third perch channel Rake 
receivers 105 1t 105 2 , and 105 3 . first through third perch 
channel reception level measuring sections 106 1f 106 2 , 

5 and 106 3 , a rnobile control section 107', a mobile recep- 
tion level measuring section 108, a mobile subtracter 
109, a mobile transmission power calculating section 
1 1 1 , a mobile encoding section 1 12, a mobile digital-to- 
analog converter 113, a mobile modulator 114, and first 

10 through third perch channel decoding sections 115^ 
115 2 , and 115 3 . 

[0057] In the mobile station 10', a received forward 
signal is supplied to the mobile demodulator 101. The 
mobile demodulator 101 demodulates the received for- 
ts ward signal into a mobile baseband signal. The mobile 
baseband signal is supplied to the mobile analog-to-dig- 
ital converter 102. The mobile analog-to-digital con- 
verter 102 converts the mobile baseband signal into a 
mobile digital signal. The mobile digital signal is sup- 

20 plied to the mobile communication channel Rake 
receiver 103 and the first through the third perch chan- 
nel RAKE receivers 105! to 105 3 . The mobile communi- 
cation channel RAKE receiver 103 carries out Rake 
synthesization on the mobile digital signal to produce a 

25 mobile synthesized signal. The mobile synthesized sig- 
nal is supplied to the mobile decoding section 104 and 
the mobile reception level measuring section 108. The 
mobile decoding section 104 decodes the mobile syn- 
thesized signal to extract a mobile received user infor- 

30 mation signal. The mobile reception level measuring 
section 108 measures a mobile communication channel 
reception level of the mobile synthesized signal to pro- 
duce a mobile communication channel reception level 
signal indicative of the mobile communication channel 

35 reception level. The mobile communication channel 
reception level signal is supplied to the mobile sub- 
tracter 109 and the mobile control section 107'. 
[0058] Each base station is assigned with a perch 
channel. Each base station broadcasts a base station 

40 information signal via the perch channel. Each mobile 
station under each base station receives the base sta- 
tion information signal via the perch channel. The base 
station information signal is a part of a radio resource 
(RR) information signal which is exchanged between 

45 the mobile control section 107' in the mobile station 10' 
and the base control section 207' in the base station 20'. 
In addition, the base station information signal includes 
a transmission power value. 

[0059] Supplied with the mobile digital signal, the first 
50 through the third perch channel RAKE receivers 105-j to 
105 3 receive first through third perch signals in the 
mobile digital signal on first through third perch chan- 
nels, respectively. The first through the third perch sig- 
nals are supplied to the first through the third perch 
55 channel reception level measuring sections 106! to 
106 3 , respectively. The first through the third perch 
channel reception level measuring sections 106! to 
106 3 measure first through third perch channel recep- 
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tion levels of the first through the third perch signals to 
produce first through third perch channel reception level 
signals indicative of the first through the third perch 
channel reception levels, respectively. The first through 
the third perch channel reception level signals are sent 
to the mobile control section 107'. 
[0060] In addition, the first through the third perch sig- 
nals are supplied to the first through the third channel 
decoding sections 115i to 1 15 3 , respectively. More spe- 
cifically, the base station information signal is received 
in each of the first through the third perch channel 
RAKE receivers 105! to 105 3 through the mobile 
demodulator 101 and the analog-to-digital converter 
102. Thereafter, the base station information signal is 
sent from the first through the third perch channel RAKE 
receivers 105! to 105 3 to the first through the third chan- 
nel decoding sections 115! to 115 3 . Each of the first 
through the third perch channel decoding sections 115! 
to 115 3 decodes the base station information signal to 
extract the transmission power value from the base sta- 
tion information signal. The transmission power value is 
supplied from each of the first through the third perch 
channel decoding section 115i to 115 3 to the mobile 
control section 107'. 

[0061] The control mobile section 107' supplies a 
mobile target level signal indicative of a mobile target 
level to the mobile subtracter 109. Supplied with the 
mobile communication channel reception level signal 
and the mobile target level signal, the mobile subtracter 
109 subtracts the mobile target level indicated by the 
mobile target level signal from the mobile communica- 
tion channel reception level indicated by the mobile 
communication channel reception level signal to pro- 
duce a mobile subtracted signal indicative of a differ- 
ence between the mobile communication channel 
reception level and the mobile target level. The mobile 
subtracted signal is supplied to the mobile transmission 
power calculating section 111. The mobile transmission 
power calculating section 111 calculates a forward 
transmission power on the basis of the mobile sub- 
tracted signal to produce a forward transmission power 
information signal indicative of the forward transmission 
power. The forward transmission power information sig- 
nal is supplied to the mobile digital-to-analog converter 
113. 

[0062] The mobile encoding section 112 is supplied 
with a mobile transmission user information signal. The 
mobile encoding section 112 encodes the mobile trans- 
mission user information signal into a mobile encoded 
signal. The mobile encoded signal is supplied to the 
mobile digital-to-analog converter 113. The mobile dig- 
ital-to-analog converter 113 converts the mobile 
encoded signal with the mobile forward transmission 
power information signal into a mobile analog signal. 
The mobile analog signal is supplied to the mobile mod- 
ulator 114. The mobile modulator 114 modulates a car- 
rier signal by the mobile analog signal to produce a 
mobile modulated signal. The mobile modulated signal 



is transmitted as a reverse transmission signal to the 
base station via a reverse link. 

[0063] Turning to Fig. 3, the description will proceed to 
a conventional base station 20' (suffix omitted) for use in 

5 the CDMA mobile communication system illustrated in 
Fig. 1. The base station 20' comprises a base demodu- 
lator 201 , a base analog-to-digital converter 202, a base 
communication channel Rake receiver 203, a base 
decoding section 204, a base control section 207', a 

10 base reception level measuring section 208, a base 
subtracter 209, a base transmission power calculating 
section 211, a base encoding section 212, a base dig- 
ital-to-analog converter 213, and a base modulator 214. 
[0064] In the base station 20', a received reverse sig- 

15 nal is supplied to the base demodulator 201. The base 
demodulator 201 demodulates the received reverse sig- 
nal into a base baseband signal. The base baseband 
signal is supplied to the base analog-to-digital converter 
202. The base analog-to-digital converter 202 converts 

20 the base baseband signal into a base digital signal. The 
base digital signal is supplied to the base communica- 
tion channel Rake receiver 203. The base communica- 
tion channel Rake receiver 203 carries out Rake 
synthesization on the base digital signal to produce a 

25 base synthesized signal. The base synthesized signal is 
supplied to the base decoding section 204 and the base 
reception level measuring section 208. The base 
decoding section 204 decodes the base synthesized 
signal to extract a base received user information sig- 

30 nal. The base reception level measuring section 208 
measures a base communication channel reception 
level of the base synthesized signal to produce a base 
communication channel reception level signal indicative 
of the base communication channel reception level. The 

35 base communication channel reception level signal is 
supplied to the base subtracter 209. 
[0065] The base control section 207' supplies a base 
target level signal indicative of a base target level to the 
base subtracter 209. The base control section 207 sup- 

40 plies a forward transmission on/off instruction signal to 
the base transmission power calculating section 211. 
[0066] Supplied with the base communication channel 
reception level signal and the base target level signal, 
the base subtracter 209 subtracts the base target level 

45 indicated by the base target level signal from the base 
communication channel reception level indicated by the 
base communication channel reception level signal to 
produce a base subtracted signal indicative of a differ- 
ence between the base communication channel recep- 

50 tion level and the base target level. The base subtracted 
signal is supplied to the base transmission power calcu- 
lating section 21 1. The base transmission power calcu- 
lating section 111 calculates a forward transmission 
power on the basis of the base subtracted signal and 

55 the forward transmission on/off instruction signal to pro- 
duce a forward transmission power information signal 
indicative of the forward transmission power. The for- 
ward transmission power information signal is supplied 
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to the base digital-to-analog converter 213. 
[0067] The base encoding section 21 2 is supplied with 
a base transmission user information signal. The base 
encoding section 212 encodes the base transmission 
user information signal into a base encoded signal. The 
base encoded signal is supplied to the base digital-to- 
analog converter 213. The base digital-to-analog con- 
verter 213 converts the base encoded signal on the 
bases of the forward transmission power information 
signal into a base analog signal. The base analog signal 
is supplied to the base modulator 214. The base modu- 
lator 214 modutates a carrier signal by the base analog 
signal to produce a base modulated signal. The base 
modulated signal is transmitted as a forward transmis- 
sion signal to the mobile station via a forward link. 
[0068] In the above-mentioned CDMA mobile commu- 
nication system, each base station covers a cell which 
is a area where the base station can communicate with 
the mobile station. In addition, the mobile station moves 
with a communication channel established between the 
mobile station and a base station. When the mobile sta- 
tion goes out of the cell covered by the base station, the 
mobile station must carry out a handover for establish- 
ing a new communication channel with another base 
station which cover a cell where the mobile station 
moves. 

[0069] The mobile communication system adopting a 
spread spectrum system carries out a soft handover in 
order to maintain a service quality by avoiding a 
momentary interruption or the like on carrying out the 
handover between the base stations. As shown in Fig. 
4, the soft handover is the handover where the mobile 
station 10' simultaneously carries out communication 
with a plurality of base stations 20^ and 20' 2 and is a 
peculiar function to the spread spectrum communica- 
tion which can use the same radio frequency. 
[0070] However, inasmuch as the same information 
signal is transmitted from the plurality of base stations 
20't and 20^ to the mobile station 10' when the soft 
handover is carried out, transmission power in the for- 
ward link per communication is much. As a result, inter- 
ference power affecting other communications 
increases and it results in a restriction of a communica- 
tion capacity. 

[0071] In order to improve such a restriction, for 
instance, a method of decreasing transmission power in 
the forward link per communication by carrying out for- 
ward transmission from one base station having the 
least propagation loss on the soft handover, as illus- 
trated in Fig. 5, is disclosed in an article contributed by 
Furukawa (NEC Corporation) to the Communications 
Society Conf., IEICE, B-5-118, March 1998. 
[0072] Referring to Fig. 6 in addition to Fig. 5, the 
description will . proceed to the method of decreasing the 
transmission power in the forward link. 
[0073] At a step S101', the mobile station 10' calcu-' 
lates propagation losses for communication channels 
between the mobile station 10' and the first and the sec- 



ond base stations 20\ and 20' 2 around the mobile sta- 
tion 10*. The step S10V is followed by a step S102' at 
which the mobile station 10' sends propagation loss sig- 
nals indicative of the propagation losses to the base sta- 

5 tion control apparatus 30 through the first and the 
second base stations 20^ and 20' 2 . The step S102' pro- 
ceeds to a step S103* at which the base station control 
apparatus 30 determines a specific base station having 
the propagation loss which is less than a predetermined 

to threshold value. 

[0074] In the example being illustrated, the specific 
base station is the first base station 20V In other words, 
the second base station 20' 2 has the propagation loss 
which is not less than the predetermined threshold 

15 value. 

[0075] The step S103' is succeeded by a step S104' 
at which the base station control apparatus 30 deter- 
mines whether or not the specific base station is 
included in the base stations communicating with the 

20 mobile station 1 0'. It will be assumed that the specific or 
the first base station 20^ is not included in the base sta- 
tions communicating with the mobile station 10'. In this 
event, the step S104' is followed by a step S105' at 
which the base station control apparatus 30 instructs 

25 the mobile station 10* and the specific or the first base 
station 20' -j to start communication between the mobile 
station 10' and the specific or the first base station 20V 
[0076] It will be presumed that the specific or the first 
base station 20^ is included in the base stations com- 

30 municating with the mobile station 10'. Under the cir- 
cumstances, the step S104' proceeds to a step S106' at 
which the base station control apparatus 30 determines 
whether or not the base stations communicating with 
the mobile station 10' are included in the specific base 

35 station. Inasmuch as the second base station 20' 2 is not 
included in the specific base station, the step S106' is 
succeeded by a step S107' at which the base station 
control apparatus 30 instructs the mobile station 10' and 
the second base station 20 2 to stop communication 

40 between the mobile station 10' and the second base 
station 20' 2 . 

[0077] However, it is impossible for this conventional 
forward transmission power control method to secure a 
user quality in a case where there is a large fading in a 
45 communication channel. This is because the transmis- 
sion is always carried out from only one base station on 
the soft handover. 

[0078] In a multimedia communication, prediction is 
made that a transmission rate where a large capacity of 

so data is transmitted from a data base at a network side to 
the mobile station is large. When the rate of the multi- 
media is large in future, it is necessary to increase a 
radio channel capacity of the forward link in comparison 
with that of the reverse link. As a result, it is necessary 

55 to decrease the transmission power of the forward link. 
[0079] In addition, as regards the reverse link which is 
a communication channel from the mobile station to the 
base station, one transmission is always carried out per 
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communication and an effect of the soft handover is 
obtained by receiving in a plurality of base stations. 
Accordingly, the problem of increasing the transmission 
power does not arise on carrying out the soft handover. 
[0080] At any rate, the above-mentioned conventional 5 
CDMA mobile communication system is disadvanta- 
geous in that the communication capacity of the forward 
link is restricted on carrying out the soft handover. This 
is because the transmission power of the forward link 
per communication increases and interference power 10 
affecting other communications increases. 
[0081] Now, the description will be proceed to pre- 
ferred embodiments of the present invention in refer- 
ence with following figures. 

[0082] In first through fifth embodiments of the present 15 
invention, in a case where a soft handover where a plu- 
rality of base stations carry out forward transmission of 
the same contents to one mobile station, when a fading 
in a forward channel is small, communication is carried 
out between the mobile station and the base station 20 
having a minimum propagation loss among the base 
stations and other base stations turn transmission off. 
[0083] As regards the mobile station in environment 
affecting less fading that is put into, for example, a static 
state, there is less effect obtained by transmitting for- 25 
ward transmission signals from the plurality of base sta- 
tions. Inasmuch as it is possible to minimize a 
predetermined bit energy-to- interference ratio Eb/IO in 
order to obtaining a predetermined radio quality under a 
low-speed fading having a large effect for control which 30 
maintains a received power at a constant by a high- 
speed power control, degradation of a service quality 
does not occur although the forward transmission is car- 
ried out by one base station having the minimum propa- 
gation loss. 35 
[0084] It is therefore possible to secure a reception 
character by transmitting the same signal from a plural- 
ity of base stations to the mobile station when a fading 
in a communication channel with respect to the base 
stations is large. In addition, it is possible of decrease a 40 
forward channel capacity due to decrement of interfer- 
ence in the forward link with a service quality main- 
tained by transmitting a signal from one base station to 
the mobile station when the fading is small. 
[0085] In addition, the following first through fourth 45 
embodiments are different from each other with respect 
to measurement of magnitude of a fading and determi- 
nation of the base station having a minimum propaga- 
tion loss in the manner which will become clear as the 
description proceeds. 50 
[0086] Referring to Figs. 7 through 16, the description 
will proceed to a CDMA mobile communication system 
according to a first embodiment of this invention. Fig. 7 
is a block diagram of the CDMA mobile communication 
system according to the first embodiment of this inven- 55 
tion. The illustrated CDMA mobile communication sys- 
tem is similar in structure and operation to the 
conventional CDMA communication system illustrated 



in Fig. 1 except that the mobile station, the first and the 
second base stations are modified from those illustrated 
in Fig. 1 as will later become clear. The mobile station, 
the first and the second base stations are therefore 
depicted at 10, 20 1f and 20 2 . 

[0087] Fig. 8 is a block diagram of the mobile station 
10 for use in the CDMA mobile communication system 
illustrated in Fig. 7 while Fig. 9 is a block diagram of the 
base station 20 (suffix omitted) for use in the CDMA 
mobile communication system illustrated in Fig. 7. 
[0088] As shown in Fig. 8, the illustrated mobile sta- 
tion 10 is similar in structure and operation to the con- 
ventional mobile station 10* illustrated in Fig. 2 except 
that the mobile control section is modified from that illus- 
trated in Fig. 2 as will later become clear. The mobile 
control section is therefore depicted at 107. 
[0089] As shown in Fig. 9, the illustrated base station 
20 is similar in structure and operation to the conven- 
tional mobile station 20' illustrated in Fig. 3 except that 
the base control section is modified from that illustrated 
in Fig. 3 as will later become clear. The base control 
section is therefore depicted at 207. 
[0090] In the first embodiment, the mobile station 10 
determines the magnitude of the fading in the forward 
link and detects the base station having the minimum 
propagation loss on the bases of the received power in 
the perch channel. 

[0091] Referring to Fig. 10 in addition Fig. 8, descrip- 
tion will be made as regards operation of the mobile sta- 
tion 10 in the CDMA mobile communication system 
according the first embodiment. 

[0092] At a step S101, the mobile control section 107 
calculates first through third propagation losses in first 
through third communication channels which are estab- 
lished between the mobile station 10 and first through 
third base stations. Specifically, the first through the 
third perch channel decoding sections 1 15 1 to 1 1 5 3 
supply the mobile control section 107 with first through 
third transmission power values in first through third 
perch channels which are sent from the first through the 
third base stations carrying out the soft handover. In 
addition, the first through the third perch channel recep- 
tion level measuring sections 106! to IO63 measures 
first through third received powers in the first through 
the third perch channels to produce first through third 
received power values indicative of the first through the 
third received powers. The first through the third 
received power values are supplied to the mobile con- 
trol section 107. The mobile control section 107 calcu- 
lates first through third differences between the first 
through the third transmission power values and the first 
through the third received power values. The mobile 
control section 107 calculates the first through the third 
propagation losses in the first though the third commu- 
nication channels on the basis of the first through the 
third differences. 

[0093] The step S101 is followed by a step S102 at 
which the mobile control section 107 determines, as a 
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particular base station, one of the first through the third 
base stations that has a minimum propagation loss 
among the first through the third propagation losses. 
[0094] The step S102 is succeeded by a step S103 at 
which the mobile control section 107 determines 
whether or not a fading is large by comparing a trans- 
mission power control error with a threshold value. Spe- 
cifically, the mobile reception level measuring section 
108 measures the mobile communication channel 
reception level of the mobile synthesized signal to pro- 
duce the mobile communication channel reception level 
signal indicative of the measured mobile communica- 
tion channel reception level which is supplied to the 
mobile control section 107. The mobile control section 
107 has a predetermined set reception level so that the 
forward received user information signal has a predeter- 
mined quality. The predetermined quality is, for exam- 
ple, that a frame error rate is equal to 0.01. The mobile 
control section 107 determines, as the transmission 
power control error, a difference between the measured 
mobile communication channel reception level and the 
predetermined set reception level. 
[0095] Turning to Figs. 1 1A, 1 1B, 1 1C, 12A, 12B, and 
12C, the description will proceed to a concrete method 
which carries out determination of large and small in the 
fading. Figs. 11A through 11C collectively show varia- 
tion of the measured mobile communication channel 
reception level under the transmission power control 
when the fading is large. Fig. 1 1 A shows variation of the 
measured mobile communication channel reception 
level in a case where the transmission power control is 
not carried out. Fig. 1 1 B shows variation of the trans- 
mission power under the transmission power control. 
Fig. 1 1C shows variation of the measured mobile com- 
munication channel reception level in a case where the 
transmission power control is carried out. 
[0096] Likewise, Figs. 12A through 12C collectively 
show variation of the measured mobile communication 
channel reception level under the transmission power 
control when the fading is small. Fig. 12A shows varia- 
tion of the measured mobile communication channel 
reception level in a case where the transmission power 
control is not carried out. Fig. 12B shows variation of the 
transmission power under the transmission power con- 
trol. Fig. 12C shows variation of the measured mobile 
communication channel reception level in a case where 
the transmission power control is carried out. 
[0097] Detection of a fading amount in a communica- 
tion channel is achieved by measuring a variation 
amount in the reception level on the transmission power 
control or the transmission power control error which is 
an error between a target received power and an actu- 
ally received power and by calculating variance or 
standard deviation of the variation amount in the recep- 
tion level or the transmission power control error. 
[0098] It will be assumed that the variation of the fad- 
ing in the communication channel is gentle as shown in 
Figs. 12A through 12C. In this- event, the variation 



amount in the reception level or the transmission power 
control error is small. This is because it is possible to 
maintain the received power at a constant due to a high- 
speed power control. It will be assumed that the varia- 

5 tion of the fading in the communication channel is vio- 
lent as shown in Figs. 11A through 11C. In this event, 
the variation amount in the reception level or the trans- 
mission power control error is large. This is because it is 
difficult to accurately maintain the received power at the 

10 constant due to the high-speed power control. 

[0099] In addition, the variation amount in the recep- 
tion level or the transmission power control error may be 
calculated by averaging the reception level every prede- 
termined period, using a method of moving averages, or 

15 using an oblivion coefficient. 

[0100] Turning to Fig. 13, the description will proceed 
to the method of moving averages. The method of mov- 
ing averages is a method of successively calculating 
averages of a plurality of values at time instants for a 

20 predetermined time interval. It will be assumed that val- 
ues a 1t a 2 , a 3 , a 4 , a 5 , a 6 , a 7 , a 8 , a 9 , .... and so on are 
obtained as illustrated in Fig. 1 1 . In this event, values by 
means of the moving averages are an average value of 
the values to a 5 at a time instant when the value a 5 is 

25 obtained, an average value of the values a 2 to a 6 at a 
time instant when the value a 6 is obtained, an average 
value of the values a 3 to a 7 at a time instant when the 
value a 7 is obtained, and so on. 

[0101] Turning to Fig. 14, the description will proceed 

30 to the method of using the oblivion coefficient. The 
method of using the oblivion coefficient is a method of 
calculating a current value by adding a value obtained 
by multiplying a preceding value before a time instant by 
the oblivion coefficient less than one to another value 

35 obtained by multiplying a value at the time instant by a 
value which is obtained by subtracting the oblivion coef- 
ficient from one. Fig. 14 is a block diagram showing cal- 
culation of the method of using the oblivion coefficient. 
[0102] As illustrated in Fig. 14, a calculating circuit 

40 comprises first and second multipliers 61 and 62, and 
an adder 63. In Fig. 14, the oblivion coefficient is 
depicted at p. The first multiplier 61 is given by the obliv- 
ion coefficient p while the second multiplier 62 is given 
by the value (1 - p) obtained by subtracting the oblivion 

45 coefficient p from one. The first multiplier 61 is supplied 
with a preceding output value while the second multi- 
plier 62 is supplied with a current input value. The first 
multiplier 61 multiplies the preceding output value by the 
oblivion coefficient p to produce a first multiplied value. 

so The first multiplied value is supplied to the adder 63. 
The second multiplier 62 multiplies the current input 
value by the value (1 - p) to produce a second multiplied 
value. The second multiplied value is supplied to the 
adder 63. The adder 63 adds the first multiplied value 

55 and the second multiplied value to produce an added 
value as a current output value. 

[0103] In addition, another method of detecting the 
magnitude of the fading is a method of measuring vari- 
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ance or standard deviation of variation amount in a fad- 
ing vector which is obtained by carrying out channel 
estimation. The mobile control section 107 determines 
that the fading is large when the variance or the stand- 
ard deviation of the variation amount in the fading vector $ 
is larger than the threshold value. On the other hand, 
the mobile control section 107 determines that the fad- 
ing is small when the variance or the standard deviation 
of the variation amount in the fading vector is smaller 
than the threshold value. The variance or the standard 10 
deviation of the variation amount in the fading vector is 
also calculated by averaging the fading vector every 
predetermined period, using the method of moving 
averages, or using the oblivion coefficient. 
[0104] Turning back to Fig. 10, the step S103 pro- 15 
ceeds to a step S1 04 at which the mobile control section 
107 sets a forward transmission power information sig- 
nal including the fading information signal and the mini- 
mum propagation loss base station information signal 
instead of the mobile transmission user data signal in 20 
the mobile encoding section 112 periodically, or when 
the base station having the minimum propagation loss 
is changed, or the determined result of the magnitude of 
the fading is changed. In addition, the mobile control 
section 107 sets, as an error detection information sig- 25 
nal for carrying out error detection in the forward trans- 
mission power information signal, a cyclic redundancy 
check (CRC) information signal in the mobile encoding 
section 112. 

[0105] Figs. 15A and 15B show signal formats for the 30 
forward link and the reverse link, respectively. As shown 
in Fig. 15A, the base station 20 transmits a reverse 
transmission power control information signal including 
a pilot information signal, a transmission power control 
(TRC) information signal, and a user information signal 35 
to the mobile station 10 via the forward link. As shown in 
Fig. 15B, the mobile station 10 transmits the forward 
transmission power control information signal including 
a pilot information signal, a TRC information signal, the 
fading information signal, the minimum propagation loss 40 
base station information signal, and the CRC informa- 
tion signal to the base station 20 via the reverse link. 
[0106] Referring to Fig. 16 in addition to Fig. 9, the 
description will proceed to operation of the base station 
20 in the CDMA mobile communication system. 45 
[01 07] At a step S201 , the base decoding section 204 
decodes the information signal transmitted from the 
reverse link into a decoded information signal. The 
decoded information signal is supplied to the base con- 
trol section 207. When the decoded information signal is 50 
the forward transmission power control information sig- 
nal as shown in Fig. 15B, the base decoding section 
204 carries out, using the CRC information signal, an 
error detection on the fading information signal and the 
minimum propagation loss base station information sig- 55 
nal. An detected result is supplied from the base decod- 
ing section 204 to the base control section 207. The 
step S201 is followed by a step S202 at which the base 



control section 207 determines whether or not any error 
is detected on the reverse link on the basis of the 
detected result. When any error is not detected in the 
fading information signal and the minimum propagation 
loss base station by the error detection, the step S202 
proceeds to a step S203 at which the base control sec- 
tion 207 determines whether or not the fading indicated 
by the fading information signal has a magnitude value 
which is smaller than a predetermined threshold value. 
When the magnitude value of the fading information sig- 
nal is smaller than the predetermined threshold value, 
the step S203 is succeeded by a step S204 at which the 
base control section 207 determines whether or not its 
own base station 20 corresponds to the minimum prop- 
agation loss base station indicated by the minimum 
propagation loss base station information signal. When 
its own base station 20 does not correspond to the min- 
imum propagation loss base station, the step S204 is 
followed by a step S205 at which the base station sec- 
tion 207 supplies the base transmission power calculat- 
ing section 211 with the forward transmission on/off 
instruction signal indicative of turning the forward trans- 
mission off. Accordingly, the base station 20 transmits 
the forward transmission signal. 

[0108] Otherwise, the steps S202, S203, and S204 
proceed to a step S206 at which the base control sec- 
tion 207 supplies the base transmission power calculat- 
ing section 211 with the forward transmission on/off 
instruction signal indicative of turning the forward trans- 
mission on. Specifically, the base control section 207 
supplies the base transmission power calculating sec- 
tion 211 with the forward transmission on/off instruction 
signal indicative of turning the forward transmission on 
when any error is detected in the fading information sig- 
nal and the minimum propagation loss base station by 
the error detection, when the magnitude value of the 
fading is not smaller than the predetermined threshold 
value, or when its own base station 20 corresponds to 
the minimum propagation loss base station. In this 
event, the base station 20 transmits the forward trans- 
mission signal. 

[0109] The forward transmission power control 
method according to the first embodiment of this inven- 
tion is reliable because the transmission power control 
for the forward link is carried out by using the informa- 
tion signal indicative of condition of the forward link. 
However, it is necessary to transmit the forward trans- 
mission power information signal from the mobile sta- 
tion 10 to the base station 20 via the reverse link. 
Accordingly, the format for transmitting the fading infor- 
mation, signal and the minimum propagation loss base 
station information signal as the forward transmission 
power information signal must coincide with a standard- 
ized format. 

[0110] Referring to Figs. 17 through 21, the descrip- 
tion will proceed to a CDMA mobile communication sys- 
tem according to a second embodiment of this 
invention. Fig. 17 is a block diagram of the CDMA 
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mobile communication system according to the second 
embodiment of this invention. The illustrated CDMA 
mobile communication system is similar in structure and 
operation to the conventional CDMA communication 
system illustrated in Fig. 1 except that the mobile sta- 5 
tion, the first and the second base stations, and the 
base station control apparatus are modified from those 
illustrated in Fig. 1 as will later become clear. The 
mobile station, the first and the second base stations, 
and the base station control apparatus are therefore 10 
depicted at 10A, 20A 1t 20A 2 , and 30A. 
[0111] Fig. 18 is a block diagram of the mobile station 
10A for use in the CDMA mobile communication system 
illustrated in Fig. 17 while Fig. 19 is a block diagram of" 
the base station 20A (suffix omitted) for use in the 15 
CDMA mobile communication system illustrated in Fig. 
17. 

[0112] As shown in Fig. 18, the illustrated mobile sta- 
tion 10A is similar in structure and operation to the con- 
ventional mobile station 10' illustrated in Fig. 2 except 20 
that the mobile control section is modified from that illus- 
trated in Fig. 2 as will later become clear. The mobile 
control section is therefore depicted at 107A. 
[01 1 3] As shown in Fig. 1 9, the illustrated base station 
20A is similar in structure and operation to the conven- 25 
tional mobile station 20' illustrated in Fig. 3 except that 
the base control section is modified from that illustrated 
in Fig. 3 as will later become clear. The base control 
section is therefore depicted at 207A. 

[01 14] As shown in Fig. 1 7, the illustrated base station 30 
control apparatus 30A is similar in structure and opera- 
tion to the base station control apparatus 30 illustrated 
in Fig. 1 except that the control section is modified from 
that illustrated in Fig. 1 as will later become clear. The 
control section is therefore depicted at 32A. 35 
[0115] In the second embodiment, a combination of 
the base stations 20A 1t 20A 2 and the base station con- 
trol apparatus 30A determines the magnitude of the fad- 
ing in the reverse link and the mobile station 10A 
detects the base station having the minimum propaga- 40 
tion loss on the bases of the received power in the perch 
channel. 

[0116] Referring to Fig. 20 in addition to Fig. 18, 
description will be made as regards operation of the 
mobile station 10A in the CDMA mobile communication 45 
system according to the second embodiment of this 
invention. 

[0117] The mobile station 10A is similar in operation 
to the mobile station 10 illustrated in Fig. 10 except that 
the step S103 is omitted therefrom and another step so 
S105 is added in lieu of the step S104. 
[01 1 8] Periodically or when the minimum propagation 
loss base station is changed, the step S102 is followed 
by the step S105 at which the mobile control section 
107A sets a forward transmission power information 55 
signal including the minimum propagation loss base 
station information signal instead of the mobile trans- 
mission user data signal in the mobile encoding section 



112. In addition, the mobile control section 107A sets, 
as an error detection information signal for carrying out 
error detection in the forward transmission power infor- 
mation signal, a cyclic redundancy check (CRC) infor- 
mation signal in the mobile encoding section 112. 
[0119] Referring to Fig. 21 in addition to Figs. 17 and 
19, description will be made as regards operations of 
the first and the second base stations 20A1 and 20A2 
and the base station control apparatus 30A in the 
CDMA mobile communication system according to the 
second embodiment of this invention. 
[0120] Each of the first and the second base stations 
20A 1 and 20A 2 is similar in operation to the base station 
20 illustrated in Fig. 16 except that a new step S207 is 
inserted between the steps S201 and S202. 
[0121] At the step S207, the base control section 
207A in each of the first and the second base stations 
20A-) and 20A 2 carries out a large or small decision of a 
fading by measuring whether or not a transmission 
power control error in the reverse link is not less than a 
predetermined threshold value. The base control sec- 
tion 207A sends a decided result of the fading as the 
control information signal 52 to a control section 32A of 
the base station control apparatus 30A. 
[0122] Specifically, the base control section 207A in 
the first base station 20A 1 sends a first decided result of 
the fading to the control section 32A of the base station 
control apparatus 30A while the base control section 
207A in the second base station 20A 2 sends a second 
decided result of the fading to the control section 32A of 
the base station control apparatus 30A. When any one 
of the first and the second decided results of the fading 
indicates that the fading is large, the control section 32A 
of the base station control apparatus 30A sends its 
effect to the first and the second base stations 20A 1 and 
20A 2 . When ail of the first and the second decided 
results of the fading indicate the fading is small, the con- 
trol section 32A of the base station control apparatus 
30A sends its effect to the first and the second base sta- 
tions 20Ai and 20A 2 . 

[0123] The forward transmission power control 
method according to the second embodiment of this 
invention is reliable because the transmission power 
control for the forward link is carried out by using the 
information signal indicative of condition of the forward 
link. However, it is necessary to transmit the forward 
transmission power information signal from the mobile 
station 10A to the base station 20A via the reverse link. 
Accordingly, the format for transmitting the minimum 
propagation loss base station information signal as the 
forward transmission power information signal must 
coincide with a standardized format. In addition, an 
error caused by a difference between a reverse link fre- 
quency and a forward link frequency may be included in 
the fading information signal because the fading infor- 
mation signal is obtained from propagation conditions in 
the reverse links. 

[0124] In the second embodiment, each base station 
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sends the large or small decided result of the fading to 
the base station control apparatus and to turn the for- 
ward transmission off may be allowed each base station 
in a case where its own base station corresponds to the 
minimum propagation loss base station only when the 5 
base station control apparatus determines that the fad- 
ing is small in all base stations. However, each base sta- 
tion may determine by itself without sending of the large 
or small decided result of the fading to the base station 
control apparatus and may turn the forward transmis- 
sion off when the fading is small and when its own base 
station does not correspond to the minimum propaga- 
tion loss base station. In this event, it is possible to rap- 
idly carry out the transmission power control. This is 
because it is unnecessary to carry out exchange of the 
control information signal between each base station 
and the base station control apparatus. 
[0125] Referring to Figs. 22 through 26, the descrip- 
tion will proceed to a CDMA mobile communication sys- 
tem according to a third embodiment of this invention. 
Fig. 22 is a block diagram of the CDMA mobile commu- 
nication system according to the third embodiment of 
this invention. The illustrated CDMA mobile communi- 
cation system is similar in structure and operation to the 
conventional CDMA communication system illustrated 
in Fig. 1 except that the mobile station, the first and the 
second base stations, and the base station control 
apparatus are modified from those illustrated in Fig. 1 
as will later become clear. The mobile station, the first 
and the second base stations, and the base station con- 
trol apparatus are therefore depicted at 10B, 20B 1t 
20B 2 , and 30B. 

[0126] Fig. 23 is a block diagram of the mobile station 
1 0B for use in the CDMA mobile communication system 
illustrated in Fig. 22 while Fig. 24 is a block diagram of 
the base station 20B (suffix omitted) for use in the 
CDMA mobile communication system illustrated in Fig. 
22. 

[0127] As shown in Fig. 23, the illustrated mobile sta- 
tion 10B is similar in structure and operation to the con- 
ventional mobile station 10* illustrated in Fig. 2 except 
that the mobile control section is modified from that illus- 
trated in Fig. 2 as will later become clear. The mobile 
control section is therefore depicted at 107B. 
[0128] As shown in Fig. 24, the illustrated base station 
20B is similar in structure and operation to the conven- 
tional mobile station 20' illustrated in Fig. 3 except that 
the base control section is modified from that illustrated 
in Fig. 3 as will later become clear. The base control 
section is therefore depicted at 207B. 
[01 29] As shown in Fig. 22, the illustrated base station 
control apparatus 30B is similar in structure and opera- 
tion to the base station control apparatus 30 illustrated 
in Fig. 1 except that the control section is modified from 
that illustrated in Fig. 1 as will later become clear. The 
control section is therefore depicted at 32B. 
[01 30] In the third embodiment, the mobile station 1 0B 
determines the magnitude of the fading in the forward 



link and a combination of the base stations 20B 1t 20B 2 
and the base station control apparatus 30B determines 
the base station having the minimum propagation loss 
on the bases of the received power in the perch chan- 
nel. 

[0131] Referring to Fig. 25 in addition to Fig. 23, 
description will be made as regards operation of the 
mobile station 10B in the CDMA mobile communication 
system according to the third embodiment of this inven- 
tion. 

[0132] The mobile station 10B is similar in operation 
to the mobile station 10 illustrated in Fig. 10 except that 
the steps S101 and S102 are omitted therefrom and 
another step S 106 is added on behalf of the step S104. 
[0133] Periodically or when the decided result of the 
magnitude of the fading is changed, the step S103 is fol- 
lowed by the step S 106 at which the mobile control sec- 
tion 107B sets a forward transmission power 
information signal including the fading information sig- 
nal instead of the mobile transmission user data signal 
in the mobile encoding section 112. In addition, the 
mobile control section 107B sets, as an error detection 
information signal for carrying out error detection in the 
forward transmission power information signal, a cyclic 
redundancy check (CRC) information signal in the 
mobile encoding section 112. 

[0134] Referring to Fig. 26 in addition to Figs. 22 and 
24, description will be made as regards operations of 
the first and the second base stations 20B-, and 20B 2 
and the base station control apparatus 30B in the 
CDMA mobile communication system according to the 
third embodiment of this invention. 
[0135] Each of the first and the second base stations 
20B! and 20B 2 is similar in operation to the base station 
20 illustrated in Fig. 16 except that a new step S208 is 
inserted between the steps S201 and S202. 
[0136] At the step S208, the base control section 
207B in each of the first and the second base stations 
20B-| and 20B 2 measures a received bit energy-to-inter- 
ference ratio, Eb/IO, in a communication channel. The 
base control section 207B sends a received bit energy- 
to-interference ratio signal indicative of the received bit 
energy-to-interference ratio Eb/IO as the control infor- 
mation signal 52 to the control section 32B of the base 
station control apparatus 30B. 

[0137] Specifically, the base control section 207B in 
the first base station 20B^ sends, to the control section 
32B of the base station control apparatus 30B, a first 
received bit energy-to-interference ratio signal indica- 
tive of a first received bit energy-to-interference ratio 
Eb/IO in a first communication channel between the 
mobile station 10B and the first base station 20B V In 
addition, the base control section 207B in the second 
base station 20B 2 sends, to the control section 32B of 
the base station control apparatus 30B, a second 
received bit energy-to-interference ratio signal indica- 
tive of a second received bit energy-to-interference ratio 
Eb/IO in a second communication channel between the 
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mobile station 10B and the first base station 20B 2 . The 
control section 32B of the base station control appara- 
tus 30B determines, as the minimum propagation loss 
base station, one of the first and the second base sta- 
tions 2QB^ and 20B 2 that has a maximum received bit 
energy-to-interference ratio by comparing the first and 
the second received bit energy-to-interference ratios 
Eb/IO. The control section 32B of the base station con- 
trol apparatus 30B sends its determined result as the 
minimum propagation loss base station information sig- 
nal to the first and the second base stations 20B 1 and 
20B 2 . 

[0138] The forward transmission power control 
method according to the third embodiment of this inven- 
tion is reliable because the transmission power control 
for the forward link is carried out by using the informa- 
tion signal indicative of a condition of the forward link. 
However, it is necessary to transmit the forward trans- 
mission power information signal from the mobile sta- 
tion 10B to the base station 20B via the reverse link. 
Accordingly, the format for transmitting the fading infor- 
mation signal as the forward transmission power infor- 
mation signal must coincide with a standardized format. 
In addition, an error caused by a difference between a 
reverse link frequency and a forward link frequency may 
be included in the fading information signal because the 
minimum propagation loss base station information sig- 
nal is obtained from propagation conditions in the 
reverse links. Furthermore, a control delay occurs. This 
is because information signals related to the propaga- 
tion losses in the communication channels obtained by 
the base stations are collected in the base station con- 
trol apparatus, the base station control apparatus deter- 
mines the minimum propagation loss base station and 
sends the minimum propagation loss base station infor- 
mation signal to each base station. 
[0139] Referring to Figs. 27 through 29, the descrip- 
tion will proceed to a CDMA mobile communication sys- 
tem according to a fourth embodiment of this invention. 
Fig. 27 is a block diagram of the CDMA mobile commu- 
nication system according to the fourth embodiment of 
this invention. The illustrated CDMA mobile communi- 
cation system is similar in structure and operation to the 
conventional CDMA communication system illustrated 
in Fig. 1 except that the first and the second base sta- 
tions and the base station control apparatus are modi- 
fied from those illustrated in Fig. 1 as will later become 
clear. The first and the second base stations and the 
base station control apparatus are therefore depicted at 
20CL 20C 2 , and 30C. 

[0140] Fig. 28 is a block diagram of the base station 
20C (suffix omitted) for use in the CDMA mobile com- 
munication system illustrated in Fig. 27. 
[0141] As shown in Fig. 28, the illustrated base station 
20C is similar in structure and operation to the conven- 
tional mobile station 20' illustrated in Fig. 3 except that 
the base control section is modified from that illustrated 
in Fig. 3 as will later become clear. The base control 



section is therefore depicted at 207C. 
[0142] As shown in Fig. 27, the illustrated base station 
control apparatus 30C is similar in structure and opera- 
tion to the base station control apparatus 30 illustrated 

5 in Fig. 1 except that the control section is modified from 
that illustrated in Fig. 1 as will later become clear. The 
control section is therefore depicted at 32C. 
[0143] In the fourth embodiment, a combination of the 
base stations 20C 1 , 20C 2 and the base station control 

10 apparatus 30C determines the magnitude of the fading 
in the reverse link and determines the base station hav- 
ing the minimum propagation loss on the bases of the 
received power in the reverse link. 
[0144] Referring to Fig. 29 in addition to Figs. 27 and 

15 28, description will be made as regards operations of 
the first and the second base stations 20C-J and 20C 2 
and the base station control apparatus 30C in the 
CDMA mobile communication system according to the 
fourth embodiment of this invention. 

20 [0145] Each of the first and the second base stations 
20Ct and 20C 2 is similar in operation to the base station 
20 illustrated in Fig. 16 except that the steps S201 and 
S202 are omitted and the steps S207 and S208 are 
added. 

25 [0146] Inasmuch as the steps S207 and S208 are 
already described above, description thereof is omitted 
for the purpose of simplification of description. 
[0147] In the fourth embodiment, it is unnecessary to 
change a normal format. This is because it is unneces- 

30 sary to transmit the forward transmission power infor- 
mation signal from the mobile station 10' to the base 
station 20C. In addition, an error caused by a difference 
between a reverse link frequency and a forward link fre- 
quency may be included in the minimum propagation 

35 loss base station information signal and the fading infor- 
mation signal because the minimum propagation loss 
base station information signal and the fading informa- 
tion signal are obtained from propagation conditions in 
the reverse links. Furthermore, a control delay occurs. 

40 This is because information signals obtained by the 
base stations are collected in the base station control 
apparatus, the base station control apparatus deter- 
mines the minimum propagation loss base station and a 
large or small of the fading, and sends the minimum 

45 propagation loss base station information signal and the 
fading information signal to each base station. 
[0148] In the fourth embodiment, each base station 
sends the large or small decided result of the fading to 
the base station control apparatus and to turn the for- 

50 ward transmission off may be allowed each base station 
in a case where its own base station corresponds to the 
minimum propagation loss base station only when the 
base station control apparatus determines that the fad- 
ing is small in all base stations. However, each base sta- 

55 tion may determine by itself without sending of the large 
or small decided result of the fading to the base station 
control apparatus and may turn the forward transmis- 
sion off when the fading is small and when its own base 
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station does not correspond to the minimum propaga- 
tion loss base station. In this event, it is possible to rap- 
idly carry out the transmission power control. This is 
because it is unnecessary to carry out exchange of the 
control information signal between each base station 5 
and the base station control apparatus. 
[0149] Referring to Fig. 30, the description will pro- 
ceed to a CDMA mobile communication system accord- 
ing to a fifth embodiment of this invention. In the CDMA 
mobile communication system, at least two of the 10 
above-mentioned first through fourth embodiments of 
this invention is combined with one another. Although 
the above-mentioned first through fourth embodiments 
of this invention may be operable in each other inde- 
pendently, it is possible for the fifth embodiment of this is 
invention to make variance of a system large by combin- 
ing the at least two of the above-mentioned first through 
fourth embodiments of this invention. 
[0150] Fig. 30 shows differences among the CDMA 
mobile communication systems according to the first 20 
through the fourth embodiments of this invention. 
[0151] It will be assumed that the first and the fourth 
embodiments of this invention are combined with each 
other. Under the circumstances, the mobile station 
determines the magnitude of the fading on the forward 25 
link and determines the minimum propagation loss base 
station on the basis of the received power on the perch 
channels. In addition, a combination of the base station 
and the base station control apparatus determines a 
large or small magnitude of the fading on the reverse 30 
link and determines the minimum propagation loss base 
station on the basis of the received power on the 
reverse link. In addition, the combination of the base 
station and the base station control apparatus carries 
out on-off control of the forward transmission in the base 35 
station on the basis of a plurality of information signals 
indicative of the magnitude of the fading and of the min- 
imum propagation loss base station. 
[0152] In this event, it may be possible to use, for 
instance, three control methods in the manner which will 40 
presently be described. 



(3) The base station turns the forward transmission 
off when either a decided result on the basis of 
information obtained by the reverse link or a 
decided result on the basis of information obtained 
by the combination of the base station and the base 
station control apparatus indicates turning the for- 
ward transmission off. 

[0153] Although a method of carrying out the forward 
transmission power control by combining a plurality of 
information signals such as the fifth embodiment of this 
invention is disadvantageous in that it is complicated in 
structure, this method is advantageous in that it is pos- 
sible to improve reliability in transmission switching con- 
trol. 

[0154] Referring to Fig. 31, the description will pro- 
ceed to a CDMA mobile communication system accord- 
ing to a sixth embodiment of this invention. 
[0155] In the CDMA mobile communication system, 
although one base station covers one cell, sectorization 
of the cell is carried out in order to make capacity of a 
communication channel larger. The "sectorization" is a 
method of dividing the cell into a plurality of (e.g. three, 
six, or the like) areas by making an antenna of the base 
station have directivity. In addition, the area obtained by 
dividing the cell is called a sector. 
[0156] Fig. 31 shows the CDMA mobile communica- 
tion system where the sectorization is carried out. In 
Fig. 31, the illustrated CDMA mobile communication 
system comprises first through third base stations 20 1t 
20 2 , and 20 3 which cover first through third cells 71, 72, 
and 73, respectively. In addition, the first cell 71 is 
divided into three sectors 71a, 71b, and 71c as shown in 
Fig. 31. Likewise, each of the second and the third cells 
72 and 73 is divided into three sectors, as shown in Fig. 
31. 

[01 57] In the manner known in the art, the soft hando- 
ver, which is carried out when the mobile station 10 
moves between different sectors, is referred to as a 
softer handover. 

[0158] It will be assumed that the mobile station 10 
lies in an area in which the first through the third cells 71 
to 73 are overlapped in such a sectorized CDMA mobile 
communication system as illustrated in Fig. 31. In this 
event, the mobile station 10 may be assigned with eight 
forward channels when the soft or the softer handover is 
carried out. 

[0159] It will be presumed that the forward transmis- 
sion power control methods according to the above- 
mentioned first through fifth embodiments are applied to 
the sectorized CDMA mobile communication system. In 
a conventional forward transmission power control 
method, other seven channels other than one channel 
are put into a transmission off state when the soft or the 
softer handover is carried out using the eight forward 
channels. However, a difference is too large between 
that the handover is carried out using the eight forward 
channel and that only one forward channel is used. 



(1) Inasmuch as the base station cannot use the 
forward transmission power information signal on 

the reverse link when an error is detected on the 45 
reverse link, the base station carries out on-off con- 
trol of the forward transmission therein using a large 
or small information signal of the fading and a trans- 
mission on-off information signal which are 
obtained by the combination of the base station and so 
the base station control apparatus. 

(2) The base station turns the forward transmission 
off when both a decided result on the basis of infor- 
mation obtained by the reverse link and a decided 
result on the basis of information obtained by the 55 
combination of the base station and the base sta- 
tion control apparatus indicate turning the forward 
transmission off. 
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Accordingly, a case where degradation of a service 
quality cannot be accepted may occurs although the 
fading is small. 

[0160] In order to resolve the above-mentioned prob- 
lem, the forward transmission power control method 5 
according to the sixth embodiment of this invention con- 
trols so that all of the base stations, each of which has 
the propagation loss in the communication channel not 
more than a predetermined value, turn the forward 
transmission on without turning the forward transmis- w 
sion in only one base station having a minimum propa- 
gation loss on. In addition, the forward transmission 
power control method according to the sixth embodi- 
ment of this invention controls so that only the base sta- 
tion having the minimum propagation loss turns the 15 
forward transmission on when all base stations have the 
propagation losses which are more than the predeter- 
mined value. 

[0161] By carrying out such a control, at least one 
base station turns the forward transmission on and a 20 
plurality of base stations having a small propagation 
loss normally turn the forward transmission on. As a 
result, it is possible for the sixth embodiment of this 
invention to restrain the degradation of the service qual- 
ity to the minimum. 25 
[0162] In the CDMA mobile communication systems 
according to the above-mentioned first through sixth 
embodiments of this invention, on-off control of the for- 
ward transmission power may be carried out every 
frame or may be carried out every slot. 30 
[0163] While this invention has thus far been 
described in conjunction with a few preferred embodi- 
ments thereof, it will now be readily possible for those 
skilled in the art to put this invention into various other 
manners. For example, by using the received power 35 
level in lieu of the propagation loss, a determination of 
the base station may be carried out which has the best 
channel for the mobile station although each of the 
above-mentioned first through sixth embodiments of 
this invention determines the propagation losses of the 40 
communication channels and carries out the forward 
transmission power control so that the channel between 
the mobile station and the base station having the mini- 
mum propagation loss is the best channel. In this event, 
of course, the determination is made so that the base 45 
station having a maximum received power level is the 
base station having the best channel. 
[0164] Furthermore, in the above-mentioned first 
through sixth embodiments of this invention, on carrying 
out the soft handover or the softer handover, the com- 50 
munication capacity of the forward channel is 
decreased so that only the base station having the min- 
imum propagation loss in the communication channel 
for the mobile station communicates with the mobile 
station as the minimum propagation loss base station 55 
and other base stations turn the forward transmission 
off. However, this invention is not restricted to such a 
control. For example, it is possible to decrease the com- 



munication capacity of the forward channel by carrying 
out control so as to lower the transmission power in the 
forward transmission from an original value without per- 
fectly turning the forward transmission off in the other 
base stations except for the minimum propagation loss 
base station. 

Claims 

1. A method of controlling communication in a code 
division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base sta- 
tions {20 v 20 2 , 20AL 20A 2 , 20B 1} 20B 2 , 20C 1t 
20C 2 ) and a mobile station (10, 10 A , 10 B ) for mak- 
ing possible to communicate with said base sta- 
tions by a soft handover, characterised in that said 
method comprising the steps of: 

carrying out forward transmission between said 
mobile station and a particular base station 
when fading is small; and 
carrying out forward transmission between said 
mobile station and at least two base stations 
including said particular base station when the 
fading is large. 

2. A method as claimed in claim 1, characterised by 
said particular base station has a minimum propa- 
gation loss. 

3. A method as claimed in claim 1 or 2, character- 
ised by said method further comprises the step of 
turning, in other base stations except for said partic- 
ular base station, the forward transmission off when 
the fading is small. 

4. A method as claimed in claim 1 or 2, character- 
ised by said method further comprises the step of 
lowering, in other base stations except for said par- 
ticular base station, transmission power for the for- 
ward transmission when the fading is small. 

5. A method of controlling communication in a code 
division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base sta- 
tions (20 1t 20 2 ) and a mobile station (10) for making 
possible to communicate with said base stations via 
respective communication channels by a soft 
handover, characterised in that said method com- 
prising the steps of: 

measuring (S101, S102), in said mobile sta- 
tion, propagation losses in said communication 
channels to determine a particular base station 
having a minimum propagation loss; 
measuring (S103), in said mobile station, mag- 
nitude of fading in said communication chan- 
nels to produce a determined result indicative 
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of whether or not the magnitude of the fading 
has a value which is larger than a predeter- 
mined threshold value; 

transmitting (S104), from said mobile station to 
said base stations via a reverse link, as a for- 5 
ward transmission power information signal, a 
combination of a base station information sig- 
nal indicative of the particular base station, a 
fading information signal indicative of the deter- 
mined result, and an error detection informa- 10 
tion signal for carrying out error detection of the 
base station information signal and the fading 
information signal; 

decoding (S201), in each of said base stations, 
the forward transmission power information 15 
signal to carry out the error detection on the 
fading information signal and the base station 
information signal using the error detection 
information signal; 

turning (S202, S203, S204, S205), in each of 20 
said base stations, a forward transmission off 
when an error is not detected in the error detec- 
tion, when the fading information signal indi- 
cates that the value of the magnitude of the 
fading is smaller than the predetermined 25 
threshold value, and when its own base station 
does not correspond to said particular base 
station indicated by the base station informa- 
tion signal; and 

otherwise turning (S202, S203, S204, S206), in 30 
each of said base stations, the forward trans- 
mission on. 

6. A method as claimed in claim 5, characterised by 
said step of measuring the propagation losses 35 
measures the propagation losses on the basis of 
differences between transmission power values for 
perch channels sent from said base stations and 
actually received power values for the perch chan- 
nels. 40 

7. A method of controlling communication in a code 
division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base sta- 
tions (20B 1t 20B 2 ), a base station control apparatus 45 
(30B) connected to said base stations, and a 
mobile station (10B) for making possible to commu- 
nicate with said base stations via respective com- 
munication channels by a soft handover, said 
method comprising the steps of: so 

measuring (S103), in said mobile station, mag- 
nitude of fading in said communication chan- 
nels to produce a determined result indicative 
of whether or not the magnitude of the fading 55 
has a value which is larger than a predeter- 
mined threshold value; 

transmitting (S106), from said mobile station to 



said base stations via a reverse link, as a for- 
ward transmission power information signal, a 
combination of a fading information signal 
indicative of the determined result and an error 
detection information signal for carrying out 
error detection of the fading information signal; 
decoding (S201), in each of said base stations, 
the forward transmission power information 
signal to carry out the error detection on the 
fading information signal using the error detec- 
tion information signal; 

comparing (S208), in said base station control 
apparatus, bit energy-to-interference ratios of 
said base stations in said respective communi- 
cation channels to determine, as a particular 
base station, one of said base stations that has 
a maximum bit energy-to-interference ratio; 
sending (S208), from said base station control 
apparatus to said base stations, a base station 
information signal indicative of said particular 
base station; 

tuning (S202, S203, S204, S205), in each of 
said base stations, a forward transmission off 
when an error is not detected in the error detec- 
tion, when the fading information signal indi- 
cates that the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value, and when its own base station 
does not correspond to said particular base 
station indicated by the base station informa- 
tion signal; and 

otherwise turning (S202, S203, S204, S206), in 
each of said base stations, the forward trans- 
mission on. 

8. A method of controlling communication in a code 
division multiple access (CDMA) mobile communi- 
cation system comprising a plurality of base sta- 
tions (20^, 20 2 ) and a mobile station (10) for making 
possible to communicate with said base stations via 
respective communication channels by a soft 
handover, said method comprising the steps of: 

measuring (S101, S102), in said mobile sta- 
tion, propagation losses in said communication 
channels to determine at least one specific 
base station in which forward transmission 
should be turned on in accordance with a pre- 
determined reference value; 
measuring (S103), in said mobile station, mag- 
nitude of fading in said communication chan- 
nels to produce a determined result indicative 
of whether or not the magnitude of the fading 
has a value which is larger than a predeter- 
mined threshold value; 

transmitting (S104), from said mobile station to 
said base stations via a reverse link, as a for- 
ward transmission power information signal, a 
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combination of a base station information sig- 
nal indicative of the at least one specific base 
station, a fading information signal indicative of 
the determined result, and an error detection 
information signal for carrying out error detec- 5 
tion of the base station information signal and 
the fading information signal; 
decoding (S201), in each of said base stations, 
the forward transmission power information 
signal to carry out the error detection on the 10 
fading information signal and the base station 
information signal using the error detection 
information signal; 

turning (S202, S203, S204, S205), in each of 
said base stations, a forward transmission off 15 
when an error is not detected in the error detec- 
tion, when the fading information signal indi- 
cates that the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value, and when its own base station 20 
does not correspond to said at least one spe- 
cific base station indicated by the base station 
information signal; and 

otherwise turning (S202, S203, S204, S206), in 
each of said base stations, the forward trans- 25 
mission on. 

9. A method as claimed in claim 8, characterised by 
said at least one specific base station comprises 

the base station having the propagation loss which 30 
is not more than the predetermined reference 
value, said at least one specific base station com- 
prising the base station having a minimum propa- 
gation loss in a case where there is no base station 
having the propagation loss which is not more than 35 
the predetermined reference value. 

10. A method as claimed in claim 8 or 9, character- 
ised by said step of measuring the propagation 
losses measures the propagation losses on the 40 
basis of differences between transmission power 
values for perch channels sent from said base sta- 
tions and actually received power values for the 
perch channels. 

45 

11. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (20B^, 20B 2 ), a base station control appa- 
ratus (30B) connected to said base stations, and a so 
mobile station (10B) for making possible to commu- 
nicate with said base stations via respective com- 
munication channels by a soft handover, said 
method comprising the steps of: 

55 

measuring (S103), in said mobile station, mag- 
nitude of fading in said communication chan- 
nels to produce a determined result indicative 



of whether or not the magnitude of the fading 
has a value which is larger than a predeter- 
mined threshold value; 

transmitting (S106), from said mobile station to 
said base stations via a reverse link, as a for- 
ward transmission power information signal, a 
combination of a fading information signal 
indicative of the determined result and an error 
detection information signal for carrying out 
error detection of the fading information signal; 
decoding (S201), in each of said base stations, 
the forward transmission power information 
signal to carry out the error detection on the 
fading information signal using the error detec- 
tion information signal; 

comparing (S208), in said base station control 
apparatus, bit energy-to-interference ratios of 
said base stations in said respective communi- 
cation channels to determine at least one spe- 
cific base station in which forward transmission 
should be turned on in accordance with a pre- 
determined reference value; 
sending (S208), from said base station control 
apparatus to said base stations, a base station 
information signal indicative of said at least one 
specific base station; 

turning (S202, S203, S204, S205), in each of 
said base stations, a forward transmission off 
when an error is not detected in the error detec- 
tion, when the fading information signal indi- 
cates that the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value, and when its own base station 
does not correspond to said at least one spe- 
cific base station indicated by the base station 
information signal; and 

otherwise turning (S202, S203, S204, S206), in 
each of said base stations, the forward trans- 
mission on. 

12. A method as claimed in claim 1 1 , characterised 
by said at least one specific base station comprises 
the base station having the bit energy-to-interfer- 
ence ratio which is not less than the predetermined 
reference value, said at least one specific base sta- 
tion comprising the base station having a maximum 
bit energy-to-interference ratio in a case where 
there is no base station having the bit energy-to- 
interference ratio which is not less than the prede- 
termined reference value. 

13. A method as claimed in any of claims 5 to 12, 
characterised by said step of measuring the magni- 
tude of the fading carries out a large or small deter- 
mination of the fading on the basis of variation in a 
received level on a transmission power control. 

14. A method as claimed in any of claims 5 to 12, 
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characterised by said step of measuring the magni- 
tude of the fading carries out a large or small deter- 
mination of the fading on the basis of a 
transmission power control error which is an error 
between a target received power and an actually 5 
received power. 

15. A method as claimed in any of claims 5 to 12, 
characterised by said step of measuring the magni- 
tude of the fading carries out a large or small deter- 10 
mination of the fading on the basis of variation in a 
fading vector. 

16. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 15 
munication system comprising a plurality of base 
stations (20A 1p 20A 2 ) and a mobile station (10A) for 
making possible to communicate with said base 
stations via respective communication channels by 

a soft handover, characterised in that said method 20 
comprising the steps of: 

measuring (S101, S102), in said mobile sta- 
tion, propagation losses in said communication 
channels to determine a particular base station 25 
having a minimum propagation loss; 
transmitting (S105), from said mobile station to 
said base stations via a reverse link, as a for- 
ward transmission power information signal, a 
combination of a base station information sig- 30 
nal indicative of the particular base station and 
an error detection information signal for carry- 
ing out error detection of the base station infor- 
mation signal; 

decoding (S201), in each of said base stations, 35 
the forward transmission power information 
signal to carry out the error detection on the 
base station information signal using the error 
detection information signal; 

determining (S207), in each of said base sta- 40 
tions, whether or not magnitude of fading on 
the reverse link has a value which is larger than 
a predetermined threshold value; 
turning (S202, S203, S204, S205), in each of 
said base stations, a forward transmission off 45 
when an error is not detected in the error detec- 
tion, when the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value, and when its own base station 
does not correspond to said particular base so 
station indicated by the base station informa- 
tion signal; and 

otherwise turning (S202, S203, S204, S206), in 
each of said base stations, the forward trans- 
mission on. 55 

17. A method as claimed in claim 16, characterised 
by said step of measuring the propagation losses 



measures the propagation losses on the basis of 
differences between transmission power values for 
perch channels sent from said base stations and 
actually received power values for the perch chan- 
nels. 

18. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (20C 1t 20C 2 ), a base station control appa- 
ratus (30C) connected to said base stations, and a 
mobile station (10') for making possible to commu- 
nicate with said base stations via respective com- 
munication channels by a soft handover, said 
method comprising the steps of: 

determining (S207), in each of said base sta- 
tions, whether or not magnitude of fading on a 
reverse link has a value which is larger than a 
predetermined threshold value; 
comparing (S208), in said base station control 
apparatus, bit energy-to-interference ratios of 
said base stations in said respective communi- 
cation channels to determine, as a particular 
base station, one of said base stations that has 
a maximum bit energy-to-interference ratio; 
sending (S208), from said base station control 
apparatus to said base stations, a base station 
information signal indicative of said particular 
base station; 

turning (S203, S204, S205), in each of said 
base stations, a forward transmission off when 
the value of the magnitude of the fading is 
smaller than the predetermined threshold value 
and when its own base station does not corre- 
spond to said particular base station indicated 
by the base station information signal; and 
otherwise turning (S203, S204, S206), in each 
of said base stations, the forward transmission 
on. 

19. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (20A1, 20A2) and a mobile station (20A) 
for making possible to communicate with said base 
stations via respective communication channels by 
a soft handover, characterised in that said method 
comprising the steps of: 

measuring (S101, S102), in said mobile sta- 
tion, propagation losses in said communication 
channels to determine at least one specific 
base station in which forward transmission 
should be turned on in accordance with a pre- 
determined reference value; 
transmitting (S105), from said mobile station to 
said base stations via a reverse link, as a for- 
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ward transmission power information signal, a 
combination of a base station information sig- 
nal indicative of the at least one specific base 
station and an error detection information sig- 
nal for carrying out error detection of the base 5 
station information signal; 
decoding (S201), in each of said base stations, 
the forward transmission power information 
signal to carry out the error detection on the 
base station information signal using the error 10 
detection information signal; 
determining (S207), in each of said base sta- 
tions, whether or not magnitude of fading on 
the reverse link has a value which is larger than 
a predetermined threshold value; 15 
turning (S202, S203, S204, S205), in each of 
said base stations, a forward transmission off 
when an error is not detected in the error detec- 
tion, when the value of the magnitude of the 
fading is smaller than the predetermined 20 
threshold value, and when its own base station 
does not correspond to said at least one spe- 
cific base station indicated by the base station 
information signal; and 

otherwise turning (S202, S203, S204, S206), in 25 
each of said base stations, the forward trans- 
mission on. 

20. A method as claimed in claim 19, characterised 

by said at least one specific base station comprises 30 
the base station having the propagation loss which 
is not more than the predetermined reference 
value, said at least one specific base station com- 
prising the base station having a minimum propa- 
gation loss in a case where there is no base station 35 
having the propagation loss which is not more than 
the predetermined reference value. 

21. A method as claimed in claim 19 or 20, charac- 
terised by said step of measuring the propagation 40 
losses measures the propagation losses on the 
basis of differences between transmission power 
values for perch channels sent from said base sta- 
tions and actually received power values for the 
perch channels. 45 

22. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (20C-J, 20C 2 ), a base station control appa- so 
ratus (30C) connected to said base stations, and a 
mobile station (10') for making possible to commu- 
nicate with said base stations via respective com- 
munication channels by a soft handover, said 
method comprising the steps of: 55 

determining (S207), in each of said base sta- 
tions, whether or not magnitude of fading on a 



reverse link has a value which is larger than a 
predetermined threshold value; 
comparing (S208), in said base station control 
apparatus, bit energy-to-interference ratios of 
said base stations in said respective communi- 
cation channels to determine at least one spe- 
cific base station in which forward transmission 
should be turned on in accordance with a pre- 
determined reference value; 
sending (S208), from said base station control 
apparatus to said base stations, a base station 
information signal indicative of said at least one 
specific base station; 

turning (S203, S204, S205), in each of said 
base stations, a forward transmission off when 
the value of the magnitude of the fading is 
smaller than the predetermined threshold value 
and when its own base station does not corre- 
spond to said at least one specific base station 
indicated by the base station information sig- 
nal; and 

otherwise turning (S203, S204, S206), in each 
of said base stations, the forward transmission 
on. 

23. A method as claimed in claim 22, characterized 
by said at least one specific base station comprises 
the base station having the bit energy-to-interfer- 
ence ratio which is not less than the predetermined 
reference value, said at least one specific base sta- 
tion comprising the base station having a maximum 
bit en ergy-to- interfere nee ratio in a case where 
there is no base station having the bit energy-to- 
interference ratio which is not less than the prede- 
termined reference value. 

24. A method as claimed in any of claims 16 to 23, 
characterised by a large or small determination of 
the fading is carried out on the basis of variation in 
a received level on a transmission power control. 

25. A method as claimed in any of claims 16 to 23, 
characterised by a large or small determination of 
the fading is carried out on the basis of a transmis- 
sion power control error which is an error between 
a target received power and an actually received 
power. 

26. A method as claimed in any of claims 5 to 26, 
characterised by a large or small determination of 
the fading is carried out on the basis of variation in 
a fading vector. 

27. A method as claimed in any of claims 5 to 26, 
characterized by said turning of the forward trans- 
mission on and off is carried out every frame. 

28. A method as claimed in any of claims 5 to 26, 
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characterised by said turning of the forward trans- 
mission on and off is carried out every slot. 

29. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 5 
munication system comprising a plurality of base 
stations (20-1, 20 2 ) and a mobile station (10) for 
making possible to communicate with said base 
stations via respective communication channels by 
a soft handover, characterised in that said method 10 
comprising the steps of: 



30. A method as claimed in claim 29, characterised 55 
by said step of measuring the propagation losses 
measures the propagation losses on the basis of 
differences between transmission power values for 



perch channels sent from said base stations and 
actually received power values for the perch chan- 
nels. 

31. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (20B 14 20B 2 ), a base station control appa- 
ratus (30B) connected to said base stations, and a 
mobile station (10B) for making possible to commu- 
nicate with said base stations via respective com- 
munication channels by a soft handover, 
characterised in that said method comprising the 
steps of: 

measuring (S103), in said mobile station, mag- 
nitude of fading in said communication chan- 
nels to produce a determined result indicative 
of whether or not the magnitude of the fading 
has a value which is larger than a predeter- 
mined threshold value; 

transmitting (S106), from said mobile station to 
said base stations via a reverse link, as a for- 
ward transmission power information signal, a 
combination of a fading information signal 
indicative of the determined result and an error 
detection information signal for carrying out 
error detection of the fading information signal; 
decoding (S201), in each of said base stations, 
the forward transmission power information 
signal to carry out the error detection on the 
fading information signal using the error detec- 
tion information signal; 

comparing (S208), in said base station control 
apparatus, bit energy-to-interference ratios of 
said base stations in said respective communi- 
cation channels to determine, as a particular 
base station, one of said base stations that has 
a maximum bit energy-to-interference ratio; 
sending (S208), from said base station control 
apparatus to said base stations, a base station 
information signal indicative of said particular 
base station; 

lowering (S202, S203, S204), in each of said 
base stations, transmission power in a forward 
transmission from an original value when an 
error is not detected in the error detection, 
when the fading information signal indicates 
that the value of the magnitude of the fading is 
smaller than the predetermined threshold 
value, and when its own base station does not 
correspond to said particular base station indi- 
cated by the base station information signal; 
and 

otherwise turning (S202, S203, S204), in each 
of said base stations, the transmission power of 
the forward transmission back to the original 
value. 



measuring (S101, S102), in said mobile sta- 
tion, propagation losses in said communication 
channels to determine a particular base station 15 
having a minimum propagation loss; 
measuring (S103), in said mobile station, mag- 
nitude of fading in said communication chan- 
nels to produce a determined result indicative 
of whether or not the magnitude of the fading 20 
has a value which is larger than a predeter- 
mined threshold value; 

transmitting (S104), from said mobile station to 
said base stations via a reverse link, as a for- 
ward transmission power information signal, a 25 
combination of a base station information sig- 
nal indicative of the particular base station, a 
fading information signal indicative of the deter- 
mined result, and an error detection informa- 
tion signal for carrying out error detection of the 30 
base station information signal and the fading 
information signal; 

decoding (S201), in each of said base stations, 
the forward transmission power information 
signal to carry out the error detection on the 35 
fading information signal and the base station 
information signal using the error detection 
information signal; 

lowering (S202, S203, S204), in each of said 
base stations, transmission power in a forward 40 
transmission from an original value when an 
error is not detected in the error detection, 
when the fading information signal indicates 
that the value of the magnitude of the fading is 
smaller than the predetermined threshold 45 
value, and when its own base station does not 
correspond to said particular base station indi- 
cated by the base station information signal; 
and 

otherwise turning (S202, S203, S204), in each so 
of said base stations, the transmission power of 
the forward transmission back to the original 
value. 
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32. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (20 1t 20 2 ) and a mobile station (10) for 
making possible to communicate with said base 5 
stations via respective communication channels by 

a soft handover, characterised in that said method 
comprising the steps of: 

measuring (S101, S102), in said mobile sta- 10 
tion, propagation losses in said communication 
channels to determine at least one specific 
base station in which forward transmission 
should be turned on in accordance with a pre- 
determined reference value; 15 
measuring (S103), in said mobile station, mag- 
nitude of fading in said communication chan- 
nels to produce a determined result indicative 
of whether or not the magnitude of the fading 
has a value which is larger than a predeter- 20 
mined threshold value; 

transmitting (S104), from said mobile station to 
said base stations via a reverse link, as a for- 
ward transmission power information signal, a 
combination of a base station information sig- 25 
nat indicative of the at least one specific base 
station, a fading information signal indicative of 
the determined result, and an error detection 
information signal for carrying out error detec- 
tion of the base station information signal and 30 
the fading information signal; 
decoding (S201), in each of said base stations, 
the forward transmission power information 
signal to carry out the error detection on the 
fading information signal and the base station 35 
information signal using the error detection 
information signal; 

lowering (S202, S203, S204), in each of said 
base stations, transmission power in a forward 
transmission from an original value when an 40 
error is not detected in the error detection, 
when the fading information signal indicates 
that the value of the magnitude of the fading is 
smaller than the predetermined threshold 
value, and when its own base station does not 45 
correspond to said at least one specific base 
station indicated by the base station informa- 
tion signal; and 

otherwise tuning (S202, S203, S204), in each 
of said base stations, the transmission power of so 
the forward transmission back to the original 
value. 

33. A method as claimed in claim 32, characterised 

by said at least one specific base station comprises 55 
the base station having the propagation loss which 
is not more than the predetermined reference 
value, said at least one specific base station com- 



prising the base station having a minimum propa- 
gation loss in a case where there is no base station 
having the propagation loss which is not more than 
the predetermined reference value. 

34. A method as claimed in claim 32 or 33, charac- 
terised by said step of measuring the propagation 
losses measures the propagation losses on the 
basis of differences between transmission power 
values for perch channels sent from said base sta- 
tions and actually received power values for the 
perch channels. 

35. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (208^ 20B 2 ), a base station control appa- 
ratus (30B) connected to said base stations, and a 
mobile station (10B) for making possible to commu- 
nicate with said base stations via respective com- 
munication channels by a soft handover, 
characterised in that said method comprising the 
steps of: 

measuring (S103), in said mobile station, mag- 
nitude of fading in said communication chan- 
nels to produce a determined result indicative 
of whether or not the magnitude of the fading 
has a value which is larger than a predeter- 
mined threshold value; 

transmitting (S106), from said mobile station to 
said base stations via a reverse link, as a for- 
ward transmission power information signal, a 
combination of a fading information signal 
indicative of the determined result and an error 
detection information signal for carrying out 
error detection of the fading information signal; 
decoding (S201), in each of said base stations, 
the forward transmission power information 
signal to carry out the error detection on the 
fading information signal using the error detec- 
tion information signal; 

comparing (S208), in said base station control 
apparatus, bit energy-to-interference ratios of 
said base stations in said respective communi- 
cation channels to determine at least one spe- 
cific base station in which forward transmission 
should be turned on in accordance with a pre- 
determined reference value; 
sending (S208), from said base station control 
apparatus to said base stations, a base station 
information signal indicative of said at least one 
specific base station; 

lowering (S202, S203, S204), in each of said 
base stations, transmission power in a forward 
transmission from an original value when an 
error is not detected in the error detection, 
when the fading information signal indicates 
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that the value of the magnitude of the fading is 
smaller than the predetermined threshold 
value, and when its own base station does not 
correspond to said at least one specific base 
station indicated by the base station informa- 5 
tion signal; and 

otherwise turning (S202, S203, S204), in each 
of said base stations, the transmission power of 
the forward transmission back to the original 
value. 10 

36. A method as claimed in claim 35, characterised 
by said at least one specific base station comprises 
the base station having the bit en ergy-to- interfer- 
ence ratio which is not less than the predetermined 15 
reference value, said at least one specific base sta- 
tion comprising the base station having a maximum 

bit energy-to-interference ratio in a case where 
there is no base station having the bit energy-to- 
interference ratio which is not less than the prede- 20 
termined reference value. 

37. A method as claimed in any of claims 29 to 36, 
characterised by said step of measuring the magni- 
tude of the fading carries out a large or small deter- 25 
mination of the fading on the basis of variation in a 
received level on a transmission power control. 

38. A method as claimed in any of claims 29 to 36, 
characterised by said step of measuring the magni- 30 
tude of the fading carries out a large or small deter- 
mination of the fading on the basis of a 
transmission power control error which is an error 
between a target received power and an actually 
received power. 35 

39. A method as claimed in any of claims 29 to 36, 
characterised by said step of measuring the magni- 
tude of the fading carries out a large or small deter- 
mination of the fading on the basis of variation in a 40 
fading vector. 

40. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 45 
stations (20A 1t 20A 2 ) and a mobile station (10A) for 
making possible to communicate with said base 
stations via respective communication channels by 

a soft handover, characterised in that said method 
comprising the steps of: so 

measuring (S101, S102), in said mobile sta- 
tion, propagation losses in said communication 
channels to determine a particular base station 
having a minimum propagation loss; 55 
transmitting (S105), from said mobile station to 
said base stations via a reverse link, as a for- 
ward transmission power information signal, a 



combination of a base station information sig- 
nal indicative of the particular base station and 
an error detection information signal for carry- 
ing out error detection of the base station infor- 
mation signal; 

decoding (S201), in each of said base stations, 
the forward transmission power information 
signal to carry out the error detection on the 
base station information signal using the error 
detection information signal; 
determining (S207), in each of said base sta- 
tions, whether or not magnitude of fading on 
the reverse link has a value which is larger than 
a predetermined threshold value; 
lowering (S202, S203, S204), in each of said 
base stations, transmission power in a forward 
transmission from an original value when an 
error is not detected in the error detection, 
when the value of the magnitude of the fading 
is smaller than the predetermined threshold 
value, and when its own base station does not 
correspond to said particular base station indi- 
cated by the base station information signal; 
and 

otherwise turning (S202, S203, S204), in each 
of said base stations, the transmission power of 
the forward transmission back to the original 
value. 

41 . A method as claimed in claim 40, characterised 
by said step of measuring the propagation losses 
measures the propagation losses on the basis of 
differences between transmission power values for 
perch channels sent from said base stations and 
actually received power values for the perch chan- 
nels. 

42. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (20C 1t 20C 2 ), a base station control appa- 
ratus (30C) connected to said base stations, and a 
mobile station (10') for making possible to commu- 
nicate with said base stations via respective com- 
munication channels by a soft handover, 
characterised in that said method comprising the 
steps of: 

determining (S207), in each of said base sta- 
tions, whether or not magnitude of fading on a 
reverse link has a value which is larger than a 
predetermined threshold value; 
comparing (S208), in said base station control 
apparatus, bit energy-to-interference ratios of 
said base stations in said respective communi- 
cation channels to determine, as a particular 
base station, one of said base stations that has 
a maximum bit energy-to-interference ratio; 
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sending (S208), from said base station control 
apparatus to said base stations, a base station 
information signal indicative of said particular 
base station; 

lowering (S203, S204), in each of said base 5 
stations, transmission power in a forward trans- 
mission from an original value when the value 
of the magnitude of the fading is smaller than 
the predetermined threshold value and when 
its own base station does not correspond to 10 
said particular base station indicated by the 
base station information signal; and 
otherwise turning (S203, S204), in each of said 
base stations, the transmission power of the 
forward transmission back to the original value. 15 

43. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (20A^ , 20A 2 ) and a mobile station (20A) for 20 
making possible to communicate with said base 
stations via respective communication channels by 
a soft handover, characterised in that said method 
comprising the steps of: 

25 

measuring (S101, S102), in said mobile sta- 
tion, propagation losses in said communication 
channels to determine at least one specific 
base station in which forward transmission 
should be turned on in accordance with a pre- 30 
determined reference value; 
transmitting (S105), from said mobile station to 
said base stations via a reverse link, as a for- 
ward transmission power information signal, a 
combination of a base station information sig- 35 
nal indicative of the at least one specific base 
station and an error detection information sig- 
nal for carrying out error detection of the base 
station information signal; 

decoding (S201 ), in each of said base stations, 40 
the forward transmission power information 
signal to carry out the error detection on the 
base station information signal using the error 
detection information signal; 

determining (S207), in each of said base sta- 45 
tions, whether or not magnitude of fading on 
the reverse link has a value which is larger than 
a predetermined threshold value; 
lowering (S202, S203, S204), in each of said 
base stations, transmission power in a forward so 
transmission from an original value when an 
error is not detected in the error detection, 
when the value of the magnitude of the fading 
is smaller than the predetermined threshold 
value, and when its own base station does not 55 
correspond to said at least one specific base 
station indicated by the base station informa- 
tion signal; and 



otherwise turning (S202, S203, S204), in each 
of said base stations, the transmission power of 
the forward transmission back to the original 
value. 

44. A method as claimed in claim 43, characterised 
by said at least one specific base station comprises 
the base station having the propagation loss which 
is not more than the predetermined reference 
value, said at least one specific base station com- 
prising the base station having a minimum propa- 
gation loss in a case where there is no base station 
having the propagation loss which is not more than 
the predetermined reference value. 

45. A method as claimed in claim 43 or 44, charac- 
terised by said step of measuring the propagation 
losses measures the propagation losses on the 
basis of. differences between transmission power 
values for perch channels sent from said base sta- 
tions and actually received power values for the 
perch channels. 

46. A method of controlling communication in a 
code division multiple access (CDMA) mobile com- 
munication system comprising a plurality of base 
stations (20C,, 20C 2 ), a base station control appa- 
ratus (30C) connected to said base stations, and a 
mobile station (10') for making possible to commu- 
nicate with said base stations via respective com- 
munication channels by a soft handover, 
characterised in that said method comprising the 
steps of: 

determining (S207), in each of said base sta- 
tions, whether or not magnitude of fading on a 
reverse link has a value which is larger than a 
predetermined threshold value; 
comparing (S208), in said base station control 
apparatus, bit energy-to-interference ratios of 
said base stations in said respective communi- 
cation channels to determine at least one spe- 
cific base station in which forward transmission 
should be turned on in accordance with a pre- 
determined reference value; 
sending (S208), from said base station control 
apparatus to said base stations, a base station 
information signal indicative of said at least one 
specific base station; 

lowering (S203, S204), in each of said base 
stations, transmission power in a forward trans- 
mission from an original value when the value 
of the magnitude of the fading is smaller than 
the predetermined threshold value and when 
its own base station does not correspond to 
said at least one specific base station indicated 
by the base station information signal; and 
otherwise turning (S203, S204), in each of said 
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base stations, the transmission power of the 
forward transmission back to the original value. 

47. A method as claimed in claim 46, characterised 

by said at least one specific base station comprises 5 
the base station having the bit energy-to-interfer- 
ence ratio which is not less than the predetermined 
reference value, said at least one specific base sta- 
tion comprising the base station having a maximum 
bit energy-to-interference ratio in a case where 10 
there is no base station having the bit energy-to- 
interference ratio which is not less than the prede- 
termined reference value. 

48. A method as claimed in any of claims 40 to 47, 15 
characterised by a large or small determination of 
the fading is carried out on the basis of variation in 

a received level on a transmission power control. 

49. A method as claimed in any of claims 40 to 47, 20 
characterised by a large or small determination of 
the fading is carried out on the basis of a transmis- 
sion power control error which is an error between 

a target received power and an actually received 
power. 25 

50. A method as claimed in any of claim 40 to 47, 
characterised by a large or small determination of 
the fading is carried out on the basis of variation in 

a fading vector. 30 

51. A method as claimed in any of claims 5 to 50, 
characterised by control of the transmission power 
in the forward transmission is carried out every 
frame. 35 

52. A method as claimed in any of claims 5 to 50, 
characterised by control of the transmission power 
in the forward transmission is carried out every slot. 

40 

53. In a code division multiple access (CDMA) 
mobile communication system comprising first 
through N-th base stations (20^ , 20 2 ) and a mobile 
station (10) for making possible to communicate 
with said first through said N-th base stations via 45 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 

50 

said mobile station (10) comprising: 
propagation loss measuring means (105 1t 
105 2 , 105 3 , 106 1( 106 2 , IO63, 115 1t 115 2 , 
115 3 , 107, S101, S102) for measuring first 
through N-th propagation losses in the first 55 
through the N-th communication channels to 
determine a particular base station having a 
minimum propagation loss; 



fading measuring means (103, 108, 107, S103) 
for measuring magnitude of fading in the first 
through the N-th communication channels to 
produce a determined result indicative of 
whether of not the magnitude of the fading has 
a value which is larger than a predetermined 
threshold value; and 

transmitting means (107, 112,113, 114, S104), 
connected to said propagation loss measuring 
means and said fading measuring means, for 
transmitting, to said first through said N-th base 
stations via a reverse link, as a forward trans- 
mission power information signal, a combina- 
tion of a base station information signal 
indicative of the particular base station, a fad- 
ing information signal indicative of the deter- 
mined result, and an error detection 
information signal for carrying out error detec- 
tion of the base station information signal and 
the fading information signal, 
an n-th base station, where n represents each 
of 1 through N, comprising: 
decoding means (201, 202, 203, 204, 204, 
S201) for decoding the forward transmission 
power information signal to carry out the error 
detection on the fading information signal and 
the base station information signal using the 
error detection information signal; and 
forward transmission on-off means (207, 211, 
213, 214, S202, S203, S204, S205, S206), 
connected to said decoding means, for turning 
a forward transmission off when an error is not 
detected in the error detection, when the fading 
information signal indicates that the value of 
the magnitude of the fading is smaller than the 
predetermined threshold value, and when said 
n-th base station does not correspond to said 
particular base station indicated by the base 
station information signal, otherwise said for- 
ward transmission on-off means turning the for- 
ward transmission on. 

54. A CDMA mobile communication system as 
claimed in claim 53, said first through said N-th 
base stations being assigned with first through N-th 
perch channels, respectively, characterised by said 
propagation loss measuring means measures the 
first through the N-th propagation losses on the 
basis of first through N-th power differences 
between first through N-th transmission power val- 
ues for the first through the N-th perch channels 
sent from said first through said N-th base stations 
and first through N-th actually received power val- 
ues in the first through the N-th perch channels. 

55. In a code division multiple access (CDMA) 
mobile communication system comprising first 
through N-th base stations (20B1, 20B2), a base 



34 



67 



EP 0 989 690 A2 



68 



station control apparatus (30B) connected to said 
first through said N-th base stations, and a mobile 
station (10B) for making possible to communicate 
with said first through said N-th base stations via 
first through N-th communication channels by car- 5 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 

said mobile station (10B) comprising: 10 
fading measuring means (103, 108, 107B, 
S103) for measuring magnitude of fading in 
said first through said N-th communication 
channels to produce a determined result indic- 
ative of whether or not the magnitude of the 15 
fading has a value which is larger than a prede- 
termined threshold value; and 
transmitting means (107B, 112, 113, 114, 
S106), connected to said fading measuring 
means, for transmitting, to said first through 20 
said N-th base stations via a reverse link, as a 
forward transmission power information signal, 
a combination of a fading information signal 
indicative of the determined result and an error 
detection information signal for carrying out 25 
error detection of the fading information signal, 
an n-th base station, where n represents each 
of 1 through N, comprising decoding means 
(201 , 202, 203, 204, S201 ) for decoding the for- 
ward transmission power information signal to 30 
carry out the error detection on the fading infor- 
mation signal using the error detection informa- 
tion signal, 

said base station control apparatus (30B) com- 
prising: 35 
comparing means (32B, S208) for comparing 
first through N-th bit energy-to- interference 
ratios of said first through said N-th base sta- 
tions in said first through said N-th communica- 
tion channels to determine, as a particular 40 
base station, one of said first through said N-th 
base stations that has a maximum bit energy- 
to-interference ratio; and 
sending means (32B, S208, 52), connected to 
said comparing means, for sending a base sta- 45 
tion information signal indicative of said partic- 
ular base station to said first through said N-th 
base stations, 

said n-th base station further comprising for- 
ward transmission on-off means (207B, 213, 50 
214, S202, S203, S204, S205, S206), con- 
nected to said decoding means and said send- 
ing means, for turning a forward transmission 
off when an error is not detected in the error 
detection, when the fading information signal 55 
indicates that the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value, and when said n-th base sta- 



tion does not correspond to said particular 
base station indicated by the base station infor- 
mation signal, otherwise said forward transmis- 
sion on-off means turning the forward 
transmission on. 

56. In a code division multiple access (CDMA) 
mobile communication system comprising first 
through N-th base stations (20 1f 20 2 ) and a mobile 
station (10) for making possible to communicate 
with said first through said N-th base stations via 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 

said mobile station (10) comprising: 
propagation loss measuring means (105 1t 
105 2 , 105 3 , 106^ 106 2 , IO63, 115 1t 115 2 , 
115 3 , 107, S101, S102) for measuring first 
through N-th propagation losses in the first 
through the N-th communication channels to 
determine at least one specific base station in 
which forward transmission should be turned 
on in accordance with a predetermined refer- 
ence value; 

fading measuring means (103, 108, 107, S103) 
for measuring magnitude of fading in the first 
through the N-th communication channels to 
produce a determined result indicative of 
whether or not the magnitude of the fading has 
a value which is larger than a predetermined 
threshold value; and 

transmitting means(107, 112, 113, 114, S104), 
connected to said propagation loss measuring 
means and said fading measuring means, for 
transmitting, to said first through said N-th base 
stations via a reverse link, as a forward trans- 
mission power information signal, a combina- 
tion of a base station information signal 
indicative of the at least one specific base sta- 
tion, a fading information signal indicative of the 
determined result, and an error detection infor- 
mation signal for carrying out error detection of 
the base station information signal and the fad- 
ing information signal, 

an n-th base station, where n represents each 
of 1 through N, comprising: 
decoding means (201 , 202, 203, 204, S201 ) for 
decoding the forward transmission power infor- 
mation signal to carry out the error detection on 
the fading information signal and the base sta- 
tion information signal using the error detection 
information signal; and 

forward transmission on-off means (207, 211, 
213. 214, S202, S203, S204, S205, S206), 
connected to said decoding means, for turning 
a forward transmission off when an error is not 
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detected in the error detection, when the fading 
information signal indicates that the value of 
the magnitude of the fading is smaller than the 
predetermined threshold value, and when said 
n-th base station does not correspond to said 5 
at least one specific base station indicated by 
the base station information signal, otherwise 
said forward transmission on-off means turning 
the forward transmission on. 

10 

57. A CDMA mobile communication system as 
claimed in claim 56, characterised by said at least 
one specific base station comprises the base sta- 
tion having the propagation loss which is not more 
than the predetermined reference value, said at 15 
least one specific base station comprising the base 
station having a minimum propagation loss in a 
case where there is no base station having the 
propagation loss which is not more than the prede- 
termined reference value. 20 

58. A CDMA mobile communication system as 
claimed in claim 56 or 57, said first through said N- 
th base stations being assigned with first through N- 

th perch channels, respectively, characterised by 25 
said propagation loss measuring means measures 
the first through the N-th propagation losses on the 
basis of first through N-th power differences 
between first through N-th transmission power val- 
ues for the first through the N-th perch channels 30 
sent from said first through said N-th base stations 
and first through N-th actually received power val- 
ues in the first through the N-th perch channels. 

59. In a code division multiple access (CDMA) 35 
mobile communication system comprising first 
through N-th base stations (20B 1f 20B 2 ), a base 
station control apparatus (30B) connected to said 
first through said N-th base stations, and a mobile 
station (10B) for making possible to communicate 40 
with said first through said N-th base stations via 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 45 

said mobile station (10B) comprising: 
fading measuring means (103, 108, 107B, 
S103) for measuring magnitude of fading in the 
first through the N-th communication channels 50 
to produce a determined result indicative of 
whether or not the magnitude of the fading has 
a value which is larger than a predetermined 
threshold value; and 

transmitting means (107B, 112, 113, 114, 55 
S106), connected to said fading measuring 
means, for transmitting, to said first through 
said N-th base stations via, a reverse link, as a 



forward transmission power information signal, 
a combination of a fading information signal 
indicative of the determined result and an error 
detection information signal for carrying out 
error detection of the fading information signal, 
an n-th base station, where n represents each 
of 1 through N, comprising decoding means 
(201 , 202, 203, 204, S201 ) for decoding the for- 
ward transmission power information signal to 
carry out the error detection on the fading infor- 
mation signal using the error detection informa- 
tion signal, 

said base station control apparatus (30B) com- 
prising: 

comparing means (32B, S208) for comparing 
first through N-th bit energy-to-interference 
ratios of said first through said N-th base sta- 
tions in the first through the N-th communica- 
tion channels to determine at least one specific 
base station in which forward transmission 
should be turned on in accordance with a pre- 
determined reference value; and 
sending means (32B, S208, 52), connected to 
said comparing means, for sending a base sta- 
tion information signal indicative of said at least 
one specific base station to said first through 
said N-th base stations, 

said n-th base station further comprising for- 
ward transmission on-off means (207B, 211, 
213, 214, S202, S203, S204, S205, S206), 
connected to said decoding means and said 
sending means, for turning a forward transmis- 
sion off when an error is not detected in the 
error detection, when the fading information 
signal indicates that the value of the magnitude 
of the fading is smaller than the predetermined 
threshold value, and when the n-th base station 
does not correspond to said at least one spe- 
cific base station indicated by the base station 
information signal, otherwise said forward 
transmission on-off means turning the forward 
transmission on. 

60. A CDMA mobile communication system as 
claimed in claim 59, characterised by said at least 
one specific base station comprises the base sta- 
tion having the bit energy-to-interference ratio 
which is not less than the predetermined reference 
value, said at least one specific base station com- 
prising the base station having a maximum bit 
energy-to-interference ratio in a case where there is 
no base station having the bit energy-to-interfer- 
ence ratio which is not less than the predetermined 
reference value. 

61. A CDMA mobile communication system as 
claimed in any of claims 53 to 60, characterised by 
said fading measuring means carries out a large or 
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small determination of the fading on the basis of 
variation in a received level on a transmission 
power control. 

62. A CDMA mobile communication system as 5 
claimed in any of claims 53 to 60, characterised by 
said fading measuring means carries out a large or 
small determination of the fading on the basis of a 
transmission power control error which is an error 
between a target received power and an actually 10 
received power. 

63. A CDMA mobile communication system as 
claimed in any of claims 53 to 60, characterised by 
said fading measuring means carries out a large or 15 
small determination of the fading on the basis of 
variation in a fading vector. 

64. In a code division multiple access (CDMA) 
mobile communication system comprising first 20 
through N-th base stations (20A 1t 20A 2 ) and a 
mobile station (10A) for making possible to commu- 
nicate with said first through said N-th base stations 

via first through N-th communication channels by 
carrying out a soft handover, where N represents a 25 
positive integer which is not less than two, charac- 
terised in that 

said mobile station (10A) comprising: 
propagation loss measuring means (105 1t 30 
105 2 , 105 3 , 106^ 106 2 , IO63, 115 1t 115 2 , 
115 3 , 107A, S101, S102) for measuring first 
through N-th propagation losses in the first 
through the N-th communication channels to 
determine a particular base station having a 35 
minimum propagation loss; and 
transmitting means (107A, 112, 113, 114, 
S105), connected to said propagation loss 
measuring means, for transmitting, to said first 
through said N-th base stations via a reverse 40 
link, as a forward transmission power informa- 
tion signal, a combination of a base station 
information signal indicative of the particular 
base station and an error detection information 
signal for carrying out error detection of the as 
base station information signal, 
an n-th base station, where n represents each 
of 1 through N, comprising: 
decoding means (201, 202, 203, 204) for 
decoding the forward transmission power infor- 50 
mation signal to carry out the error detection on 
the base station information signal using the 
error detection information signal; 
fading determining means (207A, S207) for 
determining whether or not magnitude of fading 55 
on the reverse link has a value which is larger 
than a predetermined threshold value; and 
forward transmission on-off means (207A, 211, 



213, 214, S202, S203, S204, S205, S206), 
connected to said decoding means and said 
fading determining means, for turning a forward 
transmission off when an error is not detected 
in the error detection, when the value of the 
magnitude of the fading is smaller than the pre- 
determined threshold value, and when said n- 
th base station does not correspond to said 
particular base station indicated by the base 
station information signal, otherwise said for- 
ward transmission on-off means turning the for- 
ward transmission on. 

65. A CDMA mobile communication system as 
claimed in claim 64, characterised by said first 
through said N-th base stations being assigned with 
first through N-th perch channels, respectively, 
wherein said propagation loss measuring means 
measures the first through the N-th propagation 
losses on the basis of first through N-th power dif- 
ferences between first through N-th transmission 
power values for the first through the N-th perch 
channels sent from said first through said N-th base 
stations and first through N-th actually received 
power values in the first through the N-th perch 
channels. 

66. In a code division multiple access (CDMA) 
mobile communication system comprising first 
through N-th base stations (20C 1t 20C 2 ), a base 
station control apparatus (30C) connected to said 
first through said N-th base stations, and a mobile 
station (10') for making possible to communicate 
with said first through said N-th base stations via 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 

an n-th base station, where n represents each 
of 1 through N, comprising fading determining 
means (207C, S207) for determining whether 
or not magnitude of fading on a reverse link has 
a value which is larger than a predetermined 
threshold value, 

said base station control apparatus (30C) com- 
prising: 

comparing means (32C, S208) for comparing 
first through N-th bit energy-to- interference 
ratios of said first through said N-th base sta- 
tions in said first through said N-th communica- 
tion channels to determine, as a particular 
base station, one of said first through said N-th 
base stations that has a maximum bit energy- 
to-interference ratio; and 
sending means (32C, S208, 52), connected to 
said comparing means, for sending a base sta- 
tion information signal indicative of said partic- 



37 



73 



EP 0 989 690 A2 



74 



ular base station to said first through said N-th 
base stations, 

said n-th base station further comprising for- 
ward transmission on-off means (207C, 211, 
213, 214, S203, S204, S205, S206), connected 5 
to said fading determining means and said 
sending means, for turning a forward transmis- 
sion off when the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value and when said n-th base sta- 10 
tion does not correspond to said particular 
base station indicated by the base station infor- 
mation signal, otherwise said forward transmis- 
sion on-off means turning the forward 
transmission on. 15 

67. In a code division multiple access (CDMA) 
mobile communication system comprising first 
through N-th base stations (20A 1t 20A 2 ) and a 
mobile station (1 OA) for making possible to commu- 20 
nicate with said first through said N-th base stations 
via first through N-th communication channels by 
carrying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 25 

said mobile station (10A) comprising: 
propagation loss measuring means (105-1, 
105 2 , 105 3 , 106^ 106 2 , 106 3> 115^ 115 2 , 115 3 , 
107A, S101, S102) for measuring first through 30 
N-th propagation tosses in the first through the 
N-th communication channels to determine at 
least one specific base station in which forward 
transmission should be turned on in accord- 
ance with a predetermined reference value; 35 
and 

transmitting means (107A, 112, 113, 114, 
S105), connected to said propagation loss 
measuring means, for transmitting, to said first 
through said N-th base stations via a reverse 40 
link, as a forward transmission power informa- 
tion signal, a combination of a base station 
information signal indicative of the at least one 
specific base station and an error detection 
information signal for carrying out error detec- 45 
tion of the base station information signal, 
an n-th base station, where n represents each 
of 1 through N, comprising: 
decoding means (201, 202, 203, 204, S201) for 
decoding the forward transmission power infor- so 
mation signal to carry out the error detection on 
the base station information signal using the 
error detection information signal; 
fading determining means (207A, S207) for 
determining whether or not magnitude of fading 55 
on the reverse link has a value which is larger 
than a predetermined threshold value; and 
forward transmission on-off means (207A, 21 1 , 



213, 214, S202, S203, S204, S205, S206), 
connected to said decoding means and said 
fading determining means, for turning a forward 
transmission off when an error is not detected 
in the error detection, when the value of the 
magnitude of the fading is smaller than the pre- 
determined threshold value, and when siad n- 
th base station does not correspond to said at 
least one specific base station indicated by the 
base station information signal, otherwise said 
forward transmission on-off means turning the 
forward transmission on. 

68. A CDMA mobile communication system as 
claimed in claim 67, characterised by said at least 
one specific base station comprises the base sta- 
tion having the propagation loss which is not more 
than the predetermined reference value, said at 
least one specific base station comprising the base 
station having a minimum propagation loss in a 
case where there is no base station having the 
propagation loss which is not more than the prede- 
termined reference value. 

69. A CDMA mobile communication system as 
claimed in claim 67 or 68, said first through said N- 
th base stations being assigned with first through N- 
th perch channels, respectively, characterised by 
said propagation loss measuring means measures 
the first through the N-th propagation losses on the 
basis of first through N-th power differences 
between first through N-th transmission power val- 
ues for the first through the N-th perch channels 
sent from said first through said N-th base stations 
and first through N-th actually received power val- 
ues in the first through the N-th perch channels. 

70. In a code division multiple access (CDMA) 
mobile communication system comprising first 
through N-th base stations (20C 1t 20C 2 ), a base 
station control apparatus (30C) connected to said 
first through said N-th base stations, and a mobile 
station (10') for making possible to communicate 
with said first through said N-th base stations via 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 

an n-th base station, where n represents each 
of 1 through N, comprising fading determining 
means (207C, S207) for determining whether 
or not magnitude of fading on a reverse link has 
a value which is larger than a predetermined 
threshold value, 

said base station control apparatus (30C) com- 
prising comparing means (32C, S208) for com- 
paring first through N-th bit energy-to- 
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interference ratios of said first through said N- 
th base stations in the first through the N-th 
communication channels to determine at least 
one specific base station in which forward 
transmission should be turned on in accord- 5 
ance with a predetermined reference value; 
and 

sending means (32C, S208, 52), connected to 
said comparing means, for sending a base sta- 
tion information signal indicative of said at least 10 
one specific base station to said first through 
said N-th base stations; 

said n-th base station further comprising for- 
ward transmission on-off means (207C, 211, 
213, 214, S203, S204, S205, S206), connected 15 
to said fading determining means and said 
sending means, for turning a forward transmis- 
sion off when the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value and when said n-th base sta- 20 
tion does not correspond to said at least one 
specific base station indicated by the base sta- 
tion information signal, otherwise said forward 
transmission on-off means turning the forward 
transmission on. 25 

71. A CDMA mobile communication system as 
claimed in claim 70, characterised by said at least 
one specific base station comprises the base sta- 
tion having the bit energy-to-interference ratio 30 
which is not less than the predetermined reference 
value, said at least one specific base station com- 
prising the base station having a maximum bit 
energy-to-interference ratio in a case where there is 

no base station having the bit energy-to-interfer- 35 
ence ratio which is not less than the predetermined 
reference value. 

72. A CDMA mobile communication system as 
claimed in any of claims 64 to 71, characterised by 40 
said fading determining means carries out a large 

or small determination of the fading on the basis of 
variation in a received level on a transmission 
power control. 

45 

73. A CDMA mobile communication system as 
claimed in any of claims 64 to 71, characterised by 
said fading determining means carries out a large 
or small determination of the fading on the basis of 

a transmission power control error which is an error 50 
between a target received power and an actually 
received power. 

74. A CDMA mobile communication system as 
claimed in any of claims 64 to 71 , characterised by 55 
said fading determining means carries out a large 

or small determination of the fading on the basis of 
variation in a fading vector. 



75. A CDMA mobile communication system as 
claimed in any of claims 53 to 74, characterised by 
said forward transmission on-off means carries out 
turning of the forward transmission on and off every 
frame. 

76. A CDMA mobile communication system as 
claimed in any of claims 53 to 74, characterised by 
said forward transmission on-off means carries out 
turning of the forward transmission on and off every 
slot. 

77. In a code division multiple access (CDMA) 
mobile communication system comprising first 
through N-th base stations (20 1f 20 2 ) and a mobile 
station (10) for making possible to communicate 
with said first through said N-th base stations via 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 

said mobiie station (10) comprising: 
propagation loss measuring means (105-j, 
105 2 , 105 3 , 106 n , 106 2 , 106 3> 115 1t 115 2 , 
115 3 , 107, S101, S102) for measuring first 
through N-th propagation losses in the first 
through the N-th communication channels to 
determine a particular base station having a 
minimum propagation loss; 
fading measuring means (103, 108, 107, S103) 
for measuring magnitude of fading in the first 
through the N-th communication channels to 
produce a determined result indicative of 
whether or not the magnitude of the fading has 
a value which is larger than a predetermined 
threshold value; and 

transmitting means(107, 112, 113, 114, S104), 
connected to said propagation loss measuring 
means and said fading measuring means, for 
transmitting, to said first through said N-th base 
stations via a reverse link, as a forward trans- 
mission power information signal, a combina- 
tion of a base station information signal 
indicative of the particular base station, a fad- 
ing information signal indicative of the deter- 
mined result, and an error detection 
information signal for carrying out error detec- 
tion of the base station information signal and 
the fading information signal, 
an n-th base station, where n represents each 
of 1 through N, comprising: 
decoding means (201, 202, 203, 204, S201) for 
decoding the forward transmission power infor- 
mation signal to carry out the error detection on 
the fading information signal and the base sta- 
tion information signal using the error detection 
information signal; and 
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transmission power controlling means (207, 
S202, S203, S204), connected to said decod- 
ing means, for lowering transmission power in 
a forward transmission from an original value 
when an error is not detected in the error detec- 5 
tion, when the fading information signal indi- 
cates that the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value, and when said n-th base sta- 
tion does not correspond to said particular 10 
base station indicated by the base station infor- 
mation signal, otherwise said transmission 
power controlling means tuning the transmis- 
sion power of the forward transmission back to 
the original value. 15 

78. A CDMA mobile communication system as 
claimed in claim 77, said first through said N-th 
base station being assigned with first through N-th 
perch channels, respectively, characterised by said 20 
propagation loss measuring means measures the 
first through the N-th propagation losses on the 
basis of first through N-th power differences 
between first through N-th transmission power val- 
ues for the first through the N-th perch channels 25 
sent from said first through said N-th base stations 
and first through N-th actually received power val- 
ues in the first through the N-th perch channels. 

79. In a code division multiple access (CDMA) 30 
mobile communication system comprising first 
through N-th base stations (20B 1t 20B 2 ), a base 
station control apparatus (30B) connected to said 
first through said N-th base stations, and a mobile 
station (10B) for making possible to communicate 35 
with said first through said N-th base stations via 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 40 

said mobile station (10B) comprising: 
fading measuring means (103, 108, 107B, 
S103) for measuring magnitude of fading in the 
first through the N-th communication channels 45 
to produce a determined result indicative of 
whether or not the magnitude of the fading has 
a value which is larger than a predetermined 
threshold value; and 

transmitting means (107B, 112, 113, 114, 50 
S106), connected to said fading measuring 
means for transmitting, to said first through 
said N-th base stations via a reverse link, as a 
forward transmission power information signal, 
a combination of a fading information signal 55 
indicative of the determined result and an error 
detection information signal for carrying out 
error detection of the fading information signal, 



an n-th base station, where n represents each 
of 1 through N, comprising decoding means 
(201 , 202, 203, 204, S201 ) for decoding the for- 
ward transmission power information signal to 
carry out the error detection on the fading infor- 
mation signal using the error detection informa- 
tion signal, 

said base station control apparatus (30B) com- 
prising: 

comparing means (32B, S208) for comparing 
' first through N-th bit energy-to-interference 
ratios of said first through said N-th base sta- 
tions in said first through the N-th communica- 
tion channels to determine, as a particular 
base station, one of said base stations that has 
a maximum bit energy-to-interference ratio; 
and 

sending means (32B, S208, 52), connected to 
said comparing means, for sending a base sta- 
tion information signal indicative of said partic- 
ular base station to said first through said N-th 
base stations, 

said n-th base station further comprising trans- 
mission power controlling means (207B, 211, 
213, 214, S202, S203, S204), connected to 
said decoding means and said sending means, 
for lowering transmission power in a forward 
transmission from an original value when an 
error is not detected in the error detection, 
when the fading information signal indicates 
that the value of the magnitude of the fading is 
smaller than the predetermined threshold 
value, and when said n-th base station does 
not correspond to said particular base station 
indicated by the base station information sig- 
nal, otherwise said transmission power control- 
ling means turning the transmission power of 
the forward transmission back to the original 
value. 

80. In a code division multiple access (CDMA) 
mobile communication system comprising first 
through N-th base stations (20 1f 2O2) and a mobile 
station (10) for making possible to communicate 
with said first through said N-th base stations via 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 

said mobile station (10) comprising: 
propagation loss measuring means (105 1t 
105 2 . 105 3 , 106 1t 106 2 , IO63, 115-,, 115 2 , 
115 3 , 107, S101, S102) for measuring first 
through N-th propagation losses in the first 
through the N-th communication channels to 
determine at least one specific base station in 
which forward transmission should be turned 
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on in accordance with a predetermined refer- 
ence value; 

fading measuring means (103, 108, 107, S103) 
for measuring magnitude of fading in the first 
through the N-th communication channels to 5 
produce a determined result indicative of 
whether or not the magnitude of the fading has 
a value which is larger than a predetermined 
threshold value; and 

transmitting means (107, 1 12, 1 13, 1 14, S104), 10 
connected to said propagation loss measuring 
means and said fading measuring means, for 
transmitting, to said first through said N-th base 
stations via a reverse link, as a forward trans- 
mission power information signal, a combina- 15 
tion of a base station information signal 
indicative of the at least one specific base sta- 
tion, a fading information signal indicative of the 
determined result, and an error detection infor- 
mation signal for carrying out error detection of 20 
the base station information signal and the fad- 
ing information signal, 

an n-th base station, wherein n represents 
each of 1 through N, comprising: 
decoding means (201 , 202, 203, 204, S201)for 25 
decoding the forward transmission power infor- 
mation signal to carry out the error detection on 
the fading information signal and the base sta- 
tion information signal using the error detection . 
information signal; and 30 
transmission power controlling means (207, 
211, 213, 214, S202, S203, S204), connected 
to said decoding means, for lowering transmis- 
sion power in a forward transmission from an 
original value when an error is not detected in 35 
the error detection, when the fading information 
signal indicates that the value of the magnitude 
of the fading is smaller than the predetermined 
threshold value, and when said n-th base sta- 
tion does not correspond to said at least one 40 
specific base station indicated by the base sta- 
tion information signal, otherwise said trans- 
mission power controlling means turning the 
transmission power of the forward transmission 
back to the original value. 45 

81. A CDMA mobile communication system as 
claimed in claim 80, characterised by said at least 
one specific base station comprises the base sta- 
tion having the propagation loss which is not more 50 
than the predetermined reference value, said at 
least one specific base station comprising the base 
station having a minimum propagation loss in a 
case where there is no base station having the 
propagation loss which is not more than the prede- 55 
termined reference value. 

83. In a code division multiple access (CDMA) 



mobile communication system comprising first 
through N-th base stations (20B 1f 20B 2 ), a base 
station control apparatus (30B) connected to said 
first through said N-th base stations, and a mobile 
station (10B) for making possible to communicate 
with said first through said N-th base stations via 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 

said mobile station (10B) comprising: 
fading measuring means (103, 108, 107B, 
' S103) for measuring magnitude of fading in the 
first through the N-th communication channels 
to produce a determined result indicative of 
whether or not the magnitude of the fading has 
a value which is larger than a predetermined 
threshold value; 

transmitting means (107B, 112, 113, 114, 
S106), connected to said fading measuring 
means, for transmitting, to said first through 
said N-th base stations via a reverse link, as a 
forward transmission power information signal, 
a combination of a fading information signal 
indicative of the determined result and an error 
detection information signal for carrying out 
error detection of the fading information signal, 
an n-th base station, where n represents each 
of 1 through N, comprising decoding means 
(201 , 202, 203, 204, S201 ) for decoding the for- 
ward transmission power information signal to 
carry out the error detection on the fading infor- 
mation signal using the error detection informa- 
tion signal, 

said base station control apparatus (30B) com- 
prising: 

comparing means (32B, S208) for comparing 
first through N-th bit energy-to-interference 
ratios of said first through said N-th base sta- 
tions in the first through the N-th communica- 
tion channels to determine at least one specific 
base station in which forward transmission 
should be turned on in accordance with a pre- 
determined reference value; and 
sending means (32B, S208, 52), connected to 
said comparing means, for sending a base sta- 
tion information signal indicative of said at least 
one specific base station to said first through 
said N-th base stations, 

said n-th base station further comprising trans- 
mission power controlling means (207B, 211, 
213, 214, S202, S203, S204), connected to 
said decoding means and said sending means, 
for lowering transmission power in a forward 
transmission from an original value when an 
error is not detected in the error detection, 
when the fading information signal indicates 
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that the value of the magnitude of the fading is 
smaller than the predetermined threshold 
value, and when said n-th base station does 
not correspond to said at least one specific 
base station indicated by the base station infor- 5 
mation signal, otherwise said transmission 
power controlling means turning the transmis- 
sion power of the forward transmission back to 
the original value. 

10 

84. A CDMA mobile communication system as 
claimed in claim 83, characterised by said at least 
one specific base station comprises the base sta- 
tion having the bit energy-to-interference ratio 
which is not less than the predetermined reference 15 
value, said at least one specific base station com- 
prising the base station having a maximum bit 
energy-to-interference ratio in a case where there is 

no base station having the bit energy-to-interfer- 
ence ratio which is not (ess than the predetermined 20 
reference value. 

85. A CDMA, mobile communication system as 
claimed in any of claims 77 to 84, characterised by 
said fading measuring means carries out a large or 25 
small determination of the fading on the basis of 
variation in a received level on a transmission 
power control. 

86. A CDMA mobile communication system as 30 
claimed in any of claims 77 to 84, characterised by 
said fading measuring means carries out a large or 
small determination of the fading on the basis of a 
transmission power control error which is an error 
between a target received power and an actually 35 
received power. 

87. A CDMA mobile communication system as 
claimed in any of claim 77 to 84, characterised by 
said fading measuring means carries out a large or ao 
small determination of the fading on the basis of 
variation in a fading vector. 

88. In a code division multiple access (CDMA) 
mobile communication system comprising first 45 
through N-th base stations (207^, 20A 2 ) and a 
mobile station (10A) for making possible to commu- 
nicate with said first through said N-th base stations 

via first through N-th communication channels by 
carrying out a soft handover, where N represents a so 
positive integer which is not less than two, charac- 
terised in that 

said mobile station (10A) comprising: 
propagation loss measuring means (105 1t 55 
105 2 , 105 3 , 106 1t 106 2 , IO63, 115^ 115 2 , 
115 3 , 107A, S101, S102) for measuring first 
through N-th propagation losses in the first 



through the N-th communication channels to 
determine a particular base station having a 
minimum propagation loss; and 
transmitting means (107A, 112, 113, 114, 
S105), connected to said propagation loss 
measuring means, for transmitting, to said first 
through said N-th base stations via a reverse 
link, as a forward transmission power informa- 
tion signal, a combination of a base station 
information signal indicative of the particular 
base station and an error detection information 
signal for carrying out error detection of the 
base station information signal, 
an n-th base station, where n represents each 
of 1 through N, comprising: 
decoding means (201, 202, 203, 204, S201) for 
decoding the forward transmission power infor- 
mation signal to carry out the error detection on 
the base station information signal using the 
error detection information signal; 
fading determining means (207A, S207) for 
determining whether or not magnitude of fading 
on the reverse link has a value which is larger 
than a predetermined threshold value; and 
transmission power controlling means (207A, 
211, 213, 214, S202, S203, S204), connected 
to said decoding means and said fading deter- 
mining means, for lowering transmission power 
in a forward transmission from an original value 
when an error is not detected in the error detec- 
tion, when the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value, and when said n-th base sta- 
tion does not correspond to said particular 
base station indicated by the base station infor- 
mation signal, otherwise said transmission 
power controlling means turning the transmis- 
sion power of the forward transmission back to 
the original value. 

89. A CDMA mobile communication system as 
claimed in claim 88, said first through said N-th 
base station being assigned with first through N-th 
perch channels, respectively, characterised by said 
propagation loss measuring means measures the 
first through the N-th propagation losses on the 
basis of first through N-th power differences 
between first through N-th transmission power val- 
ues for the first through the N-th perch channels 
sent from said first through said N-th base stations 
and first through N-th actually received power val- 
ues in the first through the N-th perch channels. 

90. In a code division multiple access (CDMA) 
mobile communication system comprising first 
through N-th base stations (20C 1? 20C 2 ), a base 
station control apparatus (30C) connected to said 
first through said N-th base stations, and a mobile 
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station (10') for making possible to communicate 
with said first through said N-th base stations via 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 5 
terised in that 

an n-th base station, where n represents each 
of 1 through N, comprising fading determining 
means (207C, S207) for determining whether 10 
or not magnitude of fading on a reverse link has 
a value which is larger than a predetermined 
threshold value, 

said base station control apparatus (30C) com- 
prising: 15 
comparing means (32C, S208) for comparing 
first through N-th bit energy-to-interference 
ratios of said first through said N-th base sta- 
tions in the first through the N-th communica- 
tion channels to determine, as a particular 20 
base station, one of said base stations that has 
a maximum bit energy-to-interference ratio; 
and 

sending means (320, S208, 52), connected to 
said comparing means, for sending a base sta- 25 
tion information signal indicative of said partic- 
ular base station to said first through said N-th 
base stations, 

said n-th base station further comprising trans- 
mission power controlling means (207C, 211, 30 
213, 214, S203, S204), connected to said fad- 
ing determining means and said sending 
means, for lowering transmission power in a 
forward transmission from an original value 
when the value of the magnitude of the fading 35 
is smaller than the predetermined threshold 
value and when said n-th base station does not 
correspond to said particular base station indi- 
cated by the base station information signal, 
otherwise said transmission power controlling 40 
means turning the transmission power of the 
forward transmission back to the original value. 

91. In a code division multiple access (CDMA) 
mobile communication system comprising first 45 
through N-th base stations (20A 1t 20A 2 ) and a 
mobile station (10A) for making possible to commu- 
nicate with said first through said N-th base stations 
via first through N-th communication channels by 
carrying out a soft handover, where N represents a so 
positive integer which is not less than two, charac- 
terised in that 



through N-th communication channels to deter- 
mine at least one specific base station in which 
forward transmission should be turned on in 
accordance with a predetermined reference 
value; and 

transmitting means (107A, 112, 113, 114, 
S105), connected to said propagation loss 
measuring means, for transmitting, to said first 
through said N-th base stations via a reverse 
link, as a forward transmission power informa- 
tion signal, a combination of a base station 
information signal indicative of the at least one 
specific base station and an error detection 
information signal for carrying out error detec- 
tion of the base station information signal, 
an n-th base station, where n represents each 
of 1 through N, comprising: 
decoding means (201, 202, 203, 204, S201) for 
decoding the forward transmission power infor- 
mation signal to carry out the error detection on 
the base station information signal using the 
error detection information signal; 
fading determining means (207A, S207) for 
determining whether or not magnitude of fading 
on the reverse link has a value which is larger 
than a predetermined threshold value; and 
transmission power controlling means (207A, 
211, 213, 214, S202, S203, S204), connected 
to said decoding means and said fading deter- 
mining means, for lowering transmission power 
in a forward transmission from an original value 
when an error is not detected in the error detec- 
tion, when the value of the magnitude of the 
fading is smaller than the predetermined 
threshold value, and when said n-th base sta- 
tion does not correspond to said at least one 
specific base station indicated by the base sta- 
tion information signal, otherwise said trans- 
mission power controlling means turning the 
transmission power of the forward transmission 
back to the original value. 

92. A CDMA mobile communication system as 
claimed in claim 91, characterised by said at least 
one specific base station comprises the base sta- 
tion having the propagation loss which is not more 
than the predetermined reference value, said at 
least one specific base station comprising the base 
station having a minimum propagation loss in a 
case where there is no base station having the 
propagation loss which is not more than the prede- 
termined reference value. 



said mobile station (10A) comprising: 
propagation loss measuring means (105 1f 55 
105 2 , 105 3 , 106 1f 106 2 , IO63, 115 lf 115 2 , 
115 3 , 107A, S101, S102) for measuring first 
through N-th propagation losses in the first 



93. A CDMA mobile communication system as 
claimed in claim 91 or 92, said first through said N- 
th base station being assigned with first through N- 
th perch channels, respectively, characterised by 
said propagation loss measuring means measures 
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the first through the N-th propagation losses on the 
basis of first through N-th power differences 
between first through N-th transmission power val- 
ues for the first through the N-th perch channels 
sent from said first through said N-th base stations 5 
and first through N-th actually received power val- 
ues in the first through the N-th perch channels. 

94. In a code division multiple access (CDMA) 
mobile communication system comprising first 10 
through N-th base stations (20C 1t 20C 2 ), a base 
station control apparatus (30C) connected to said 
first through said N-th base stations, and a mobile 
station (10') for making possible to communicate 
with said first through said N-th base stations via 15 
first through N-th communication channels by car- 
rying out a soft handover, where N represents a 
positive integer which is not less than two, charac- 
terised in that 

20 

an n-th base station, where n represents each 
of 1 through N, comprising fading determining 
means (207C, S207) for determining whether 
or not magnitude of fading on a reverse link has 
a value which is larger than a predetermined '25 
threshold value, 

said base station control apparatus (30C) com- 
prising: 

comparing means (32C, S208) for comparing 
first through N-th bit energy-to-interference 30 
ratios of said first through said N-th base sta- 
tions in the first through the N-th communica- 
tion channels to determine at least one specific 
base station in which forward transmission 
should be turned on in accordance with a pre- 35 
determined reference value; and 
sending means (32C, S208, 52), connected to 
said comparing means, for sending a base sta- 
tion information signal indicative of said at least 
one specific base station to said first through 40 
said N-th base stations, 

said n-th base station further comprising trans- 
mission power controlling means (207C, 211, 
213, 214, S203, S204), connected to said fad- 
ing determining means and said sending 45 
means, for lowering transmission power in a 
forward transmission from an original value 
when the value of the magnitude of the fading 
is smaller than the predetermined threshold 
value and when said n-th base station does not 50 
correspond to said at least one specific base 
station indicated by the base station informa- 
tion signal, otherwise said transmission power 
controlling means turning the transmission 
power of the forward transmission back to the 55 
original value. 

95. A CDMA mobile communication system as 



claimed in claim 94, characterised by said at least 
one specific base station comprises the base sta- 
tion having the bit energy-to-interference ratio 
which is not less than the predetermined reference 
value, said at least one specific base station com- 
prising the base station having a maximum bit 
energy-to-interference ratio in a case where there is 
no base station having the bit energy-to-interfer- 
ence ratio which is not less than the predetermined 
reference value. 

96. A CDMA mobile communication system as 
claimed in any of claims 88 to 95, characterised by 
said fading determining means carries out a large 
or small determination of the fading on the basis of 
variation in a received level on a transmission 
power control. 

97. A CDMA mobile communication system as 
claimed in any of claims 88 to 95, characterised by 
said fading determining means carries out a large 
or small determination of the fading on the basis of 
a transmission power control error which is an error 
between a target received power and an actually 
received power. 

98. A CDMA mobile communication system as 
claimed in any of claims 88 to 95, characterised by 
said fading determining means carries out a large 
or small determination of the fading on the basis of 
variation in a fading vector. 

99. A CDMA mobile communication system as 
claimed in any of claims 77 to 98, characterised by 
said transmission power controlling means carries 
out control of the transmission power in the forward 
transmission every frame. 

100. A CDMA mobile communication system as 
claimed in any of claims 77 to 98, characterised by 
said transmission power controlling means carries 
out control of the transmission power in the forward 
transmission every slot. 
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